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Abstract

The innate and external degrees of freedom of the Kekulé structure of fullerenes, corresponding
to the forcing number and anti-forcing number of the perfect matching of graphs, can be used as a
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measure of molecular stability. The exhaustive method is too time-consuming to calculate the an-
ti-forcing number of the perfect matching of large graphs. Therefore, this paper uses efficient in-
teger linear programming to calculate the forcing spectrum and anti-forcing spectrum of all 3958
isomers of C,,C,,,C,,--,C;, gives their continuity, and summarizes the results into a series of

tables and line charts. The work presented in this paper will provide some theoretical references
for studying the stability of fullerenes.
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2007 4F, Vukigevi¢ il Trinajsti¢ [S15&H T SREEIIMES . Kl G 1 55RIE I X 7] Spec,, (G) M17E X
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2. A

HIRM AP G IR —MHT M It (V(G).E(G)), HhV(G)FmE G IMTA%E, E(G)HFx
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BRI/, 121E £(G,M) o B G T 58 £ VL RC B B i AMERR N G (/) e £, 124k f(G)
M KAEFR N G R K HE %, idfEF(G) .
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M KREFRA G R RaRiEH, 10/E Af (G).
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VA 7 R TH AR (ILP):

(ILP): minc'x

s.t.

Nx > b,

{mmm.

R M sRa S ER(LP) K ERAE, AR M [ omia s, RGN :(nij) I
AT VLRSI FA B RO 0, AEVCECIA A Bch 1 BRI,
4. K E8EE R RS A R R8I & B

SO BCAN B 58 1) WA I T 3958 AN 7 SR EAT T 9w, b 48 [ S LA ) &
B[4 SR R B . S FIAEE G Z 2 il T Mathematica #0450 2 BT 15 211, 50 [ 31 58 B
EWHEENESRREBOEE .. B M EXREN DT EBE KM
https://hog.grinvin.org/Fullerenes 75 2| (W. & 1).
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EH 21EC,,C,,,-+, Coq MIFITA 3958 /MR 53 K fA A7 3849 AN [F] 73 S M) AR 1) S AL B R T 2R 1) o

FEHE 3 1£Cyy,C,y, oo+, Cog MIFTA 3958 ANEI 4 St AR A 109 A SO MR R AELL . Hd R/NAS
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Vertices Faces Fullerenes IPR Fullerenes Pent. sep. >3 Pent. sep. >4 Pent. sep. >5
20 12 1 0 0 0 0
22 13 0 0 0 0 0
24 14 1 0 0 0 0
26 15 1 0 0 0 0
28 16 2 0 0 0 0
30 17 3 0 0 0 0
32 18 6 0 0 0 0
34 19 6 0 0 0 0
36 20 15 0 0 0 0
38 21 17 0 0 0 0
40 22 40 0 0 0 0
42 23 45 0 0 0 0
44 24 89 0 0 0 0
46 25 116 0 0 0 0
48 26 199 0 0 0 0
50 27 271 0 0 0 0
52 28 437 0 0 0 0
54 29 580 0 0 0 0
56 30 824 0 0 0 0
58 31 1205 0 0 0 0
60 32 1812 1 0 0 0
62 33 2385 0 0 0 0
64 34 3465 0 0 0 0
66 35 4478 0 0 0 0
68 36 6332 0 0 0 0
70 37 8149 1 0 0 0
72 38 11190 1 0 0 0
71 39 14246 1 0 0 0

Figure 1. Low-order fullerenes
B 1. KM EEE (FIERIR: https://hog.grinvin.org/Fullerenes)
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XF Cog R[5 53 37 K6 A P SR T35 (5 2 18 T ) A 1] ) 5] S bk i 5 EAT G v, 19380

1. BA MR RIE 1) Coq IR 2 AR SR 5 40T

TRIAEN[3, 61/IA 9 MR FRIR, 4w N 127, 129, 205, 304, 403, 460, 500, 505, 559.

SEIETE N[, TIE 245 AN[F o Jifk, w5 . 2, 4, 9, 12, 14, 21, 22, 23, 24, 25, 26, 28,
29, 30, 31, 32, 34, 36, 39, 43, 44, 45, 46, 47, 48, 51, 58, 60, 62, 63, 64, 66, 67, 68, 69,
70, 71, 72, 78, 79, 80, 83, 84, 88, 89, 90, 92, 96, 98, 99, 100, 101, 104, 105, 106, 109,
113, 115, 118, 121, 122, 123, 124, 125, 126, 128, 132, 134, 135, 136, 137, 139, 141, 142,
143, 144, 145, 146, 147, 148, 155, 156, 158, 159, 160, 161, 162, 165, 167, 170, 173, 174,
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284, 285, 287, 288, 289, 290, 293, 294, 295, 296, 297, 298299, 300, 301, 302, 305, 306, 308,
309, 312, 314, 316, 323, 324, 325, 327, 328, 335, 338, 340, 341, 346, 349, 350, 351, 356,
357, 358, 359, 361, 362, 363, 365, 367, 374, 375, 377, 379, 380, 382, 383, 387, 395, 397,
400, 401, 402, 404, 406, 407, 430, 431, 432, 433, 438, 440, 442, 455, 456, 457, 462, 464,
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Figure 2. The trend of maximum and minimum forcing numbers in lower-order
fullerenes
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Figure 3. The trend of maximum and minimum anti-forcing numbers in lower-order
fullerenes
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