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Characterization of a class of hexagonal chain with
extremal generalized Clar covering polynomials

YAN Dan',BIAN Hong'* ,ZHAO Feifei*
(1. School of Mathematical Sciences, Xinjiang Normal University, Urumqi 830017, China;
2. School of Science,Shihezi University, Shihezi 832000, China)

Abstract : [ Objective] The generalized Clar covering polynomial of hexagonal system contains many important issues in the Clar
aromatic theory and the valence bond theory. These issues can be exemplified by the topological indicators, such as Kekulé number.
Previous studies have shown that the generalized Clar covering polynomial can be used to accurately calculate the number of chemical
activities including resonance energy. Resonant energy is often used to predict the aromatic stability of thick cyclic aromatic
hydrocarbon conjugate systems. We give the characterization of hexagonal chains with the maximum and minimum generalized Clar
covering polynomials, and present amendatory algorithm about computing the generalized Clar covering polynomial of arbitrary
hexagonal chains. [Methods] First, the quasi-order of polynomial is used to explain the comparison of two Clar covering polynomials.
Then we fix the number of hexagons of the hexagonal chain, and use mathematical induction to summarize what conditions the
maximum linear chain of the hexagonal chain satisfies when its generalized Clar covering polynomial reaches its maximum. Finally,
based on this finding. we split the maximal linear chain from different positions,observe and demonstrate the change of its generalized

Clar covering polynomial. [ Results] Induction results show that, when numbers of hexagons contained in each maximal linear chain
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are unified, the generalized Clar covering polynomial is greater than or equal to the generalized Clar covering polynomial of any
hexagonal chain. And, the new hexagonal chain obtained after splitting the maximal linear chain from different positions., its
generalized Clar covering polynomial is greater than or equal to the generalized Clar covering polynomial of the hexagonal chain that
is not split. For any hexagonal chain with a fixed number of hexagons,to get a hexagonal chain with larger generalized Clar covering
polynomial,just fission each of its maximal linear hexagonal chains. After a series of fissions,a hexagonal chain containing only two
or three hexagons is obtained. Finally, we discuss the number of maximal linear hexagonal chains containing three hexagons and
obtain the final result. Meanwhile. we propose an amendatory algorithm for calculating the generalized Clar covering polynomial for
any hexagonal chains according to the existing recursive formulas. According to the algorithm, we can obtain the generalized Clar
covering polynomials for the hexagonal chain of hexagonal numbers m=2;3;4;5;6 and find that the generalized Clar covering
polynomial reaches its minimum on a linear chain and reaches its maximum on the ZigZag hexagonal chain. [ Conclusions] Through
algorithm examples and proofs,we have found interesting behaviors of any hexagonal chain with a fixed number of hexagons. When
each maximal linear chain contains only two hexagons (i. e. ZigZag hexagonal chain) ,its generalized Clar covering polynomial reaches

its maximum. On the contrary, the generalized Clar covering polynomial of a hexagonal chain containing only one maximal linear

hexagonal chain reaches its minimum.

Keywords: hexagonal chain;Clar covering polynomial; generalized Clar covering polynomial
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THIE 2.4 v=1 1, il I IELL N AP 15 IE .

WIE 2. 1. ri=r,=+=r,=3,r,.1 =2 I}, IEHY
TEEUTFAEE 1.

I 2.2. M ri=2,r = =1 =ri1 =" =rui1»
i=1,2, - u B, ARYEHES 2 FIHETS 3 WT 0, X I/ £ Bt
M — RGN PR e 2R R IR MR R 2 4

—1

S
/#\ijl%ﬂ/ﬂ/‘—\ﬁfﬁaﬂﬂ Zngag /‘—\%%\% ZB(Z;Z,'"?Z).
25 LInE eI NIIEAN B s BN fgER, B
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TR 24 CHARFRE RO

2025 4F

AKX Clar 7 55 Z2 50 7S M diE 2 AR
LVEEEIS T 2 DNHIE W Zigzag S ik, B ZB
/—le

(2,24:22,2).

A R AT 0 X AR B — A HH T 50 Gy s
o) IS FEE 2 RS AR BE AT B — R 4k
PEA A — IR B2 i H T X Clar 35 231X
ARR. BT EIXS P s DN REE S s, B
A5 — RGNS AR S AR X Clar 7 5
ZI AT /M. R AW 45

FET7 2 BG)REE s DNSIIERZS MAsE W
L, <ZB(r»).
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