50 2 BITKFF (8 KAF R Vol.50 No.2

2011 3 Journal of Xiamen U niversity (Natural Science) Mar. 2011

kAR AT 2 AR, 20
(L s 361005; 2. s 361021)
s dimer ,Dimer
> 5 Jones
20 157.5;0 189. 24 A - 04380479(2011) 02-0165- 10
o 2
1 . ; )

( medial graph)

, 20 40 . ,
., 1944 On Reidemeister III
sager Ising , 1960 —1961 Onsager - ( 3),
Kasteleyn, Fisher, Temperley ( 1(a))
Dimer ,
Pfaffian tr2 Ry |
,2006  Fields [ES S ERaEr
Okounkov ( [3]) i
( , )
Kelvin ,
(d)
20 1 , , ,MLlbius
80 .J Von N Klein
»JONeS on eumann [45] Fig. 1 Lattices embedded in the plane, cylinder, torus,
> Jones g ML bius strip, Klein bottle in statistical models

1990 Fields

Fig.2 The correspondence between link diagrams and

:2010-1+17 signed plane graphs-an example
: (10831001, 10771086)
* : fjzhang@ xmu. edu. ¢n



* 166 ° ( ) 2011
l. , )
. . G l ai, b1, a,
be, -5 ao(G), bo(G). G 2
) G
¥ » Y a l al
\, -« > . a > G G+ G_
: - G @i bi
ai bi .
3 Reidemister 111 () - () G
Fig.3 Reidemeister III move and star-triangle transformation
, G )
G, G )
G+ G-.
Ciucu [ 7]
. (matching factorization theorem).
2 Dimer o c
DI G+ G-,
mer M(G)=2""M(G. ) M(G-).
, Kirkchhoff . .
) Ciucu , [7].Ciucu
s Dimer c c
, Lovasz t
) G G
10
,  Robertson Polya ’ (8]
Permanent ' Kenyon 2 ¢ G
Dimer U b, 6 !
G , M(G) t(G) ’ - _
G ( perfect matchings) — ¢ G_e ¢
(spanning trees) . G , — G _FG det ACG)I,
G M M A(G) G . ,
,G T T
, , () .
i(G) G 3 G , G
G X H G H N K2,3 B G
(Cartesian product) . Plaffian ¢, e
2.1 ’
G , G M(P2xG)=det(A(G")+ I),
! , G , A(G) 6 4 , Py
G k .
7 48 G , A;
N G s k E{la 23 }7
I _ 2
: Mpax )= ]+ 6,
W =
qO e 0 ¢ oy
. PaxT H(1 + 0),
G=(A,B) ) 0 T



* 167 *

5" T n , Cs 4
aT 617627 °ty 6"9

M(CsxT) = 2+ ).
(Coxr)= ]2+ @)
,CixT
2 (squarish) .
6’ T n
M(PaxT)= [[(1+ 3+ o),

a T
7 T

M(PsxT)= [](2+ @),

a T :CexT
PsxT

Lin [10] 5~ 17

T

2.2 Dimer

,PnXPm,PnXCm CnXCm

?

( 1
T emperley

(a) ~ (¢)). 1961

1] [12]

Kasteleyn!'
mn
2

@ (= 1*
( man_} 00), c= Zkzlzk_ll

anPm

Ay

~0.583 1

Catalan

Dimer Dimer

11]

( Entropy) ,
. Kasteleyn'

Dimer 3

[ 11] [12]

Kasteleyn T em perley Dimer

Pfaffian R

(Hexagonal lattice  Honeycomb lattice),

,3.12. 12 ,

Dimer

(Triangular lattice), Kagome
4.8.8

, Union Jack

3
Kenyon 2

Dimer ,
Dimer —

2

(Annals of Mathematics)

2006 Okounkov

Dimer

13 .
1o Dimer

?

Kasteleyn[“]

: The effect of boundary cond+
tion is, however, not entirely trivial and will be dis-

cussed in more detail in a subsequent paper(

B

), Kasteleyn
, [14] .
,8.8.4
8.8.6 Dimer s
Dimer

( 4(a))

( 4(b)) Dimer ,
Dimer
ol .| ol ol |
P C \\ C ,J\ C ,L\{ 54 /l\ - PN
v /”T l i \L""m-: ‘l.:‘\ m\‘( j/ l \/.4/"~:‘ [
Y Y Y h . N \VJ);\ "
< AN / ~ AN
2 1 J /L T2 Y YY) ]
ay Y2 nY 5 IY,V?(;J.V.,,\./% !
ay LT?:~<T5<‘. B B S N S
: 2 "]
(a) (b)
4 (a) ;

Fig. 4 (a The hexagonal lattice with toroidal boundary
condition; (b) The hexagonal lattice with cylindrical

boundary condition

2.3
A= {ar, a2, -y as)  E= [ei, e, - e}
G , G A
G- A G- {a1, az, -,
a}), G E G-
E G- {ei, e, - e]. Dodgson’ s Determ+
nant —Evaluation Rule , Propp[ ol
8" G= (U, V) ,
lUl=1VI, a, b c d G ,

a,cC€U b dEV.
M(G)M(G- {a, b c,d}))=M(G- {a b})M (G-
[e,d})+ M(G- {a,d} )M(G- {b,c}).

, Kuo'" Propp
9 6= (U.V) :
lUl=1VI, a b c d G



* 168 -

) 2011

(i) a, c€U,b,dEV,
M(G)M(G- {a, b c,d})=M(G- {a b})M(G-
{e,d})+ M( G- {a, d}))M(G- {b,¢c}).
(ii) a, bEU, ¢, dEV,
M(G- {a, d})M (G- {b ¢}))= M(G)M( G-
{a,b,c,d}))+ M(G- {a, ¢} )M (G- {b,d}).
, Kenyon (
):
10 G >
G .
M(G)M(G- a— b— c— d)+ M(G- a— ¢)M (G-
b—-d)=M(G-a-b)M(G- c-d)+ M( G-
a— d)M (G- b- c).

Ciucu

a, b c, d

( matching factoriza

[ 1-18]

tion theorem) ( 1),

1" G 2n
oy ak, b (2 <k <n)
vy ar),B= {bi, b,

s ai, b1, a2, b,
G )
b, j= 12, k.

S M(G- a- Y)M(G- A\[{a)- ) =

A= {ar, a,

Y. M(G- W)M(G- A-W),

WeB, I WI
B Y,
2 B W,Y=B\Y,
W= B\W.
12" G 2n
s ai, bi,az, b2, -y ar, (2 <k <n)

G , A={a, a, -, a},B= {b, b,

oy D) j=12, -, k,

M(G)M(G- A- B) = __Z‘,M(c- w - bi)M(G-

{aw,bi])- __Z,M(G— ai— @ )M( G- {ai,ai}),

{ai,bi}= (AUB)\[q, bi}, {ai, )= (A UB)\
{ai, ai}.

12, .

1" G= (U, V) ,

U= {uil 1 <i<u), V= {uil 1 <i <. ai, b1, a,
b2, -y at, bi(2 <k S<n) G ,

A= {ail 1S SE)SU,B= {bl1<i<k)CV.

j: 19 2: °tYy ka
M(G)M(G- A- B) = '_Z:M(G— a—bi)M(G-
(A UB)\{a,bi}).

[26-22].
2.4
Kirchhoff [ 23] ,
[2430]
[3134]
¢-state Potts model
(partition function) 3530] , [ 32,
3739]
Temperley [ 40] mXn
(2m+ 1) X% (2n+ 1)
,Propp  Burton [ 25]
) Ken
yon [27]
) [26]
G
, G
t1(G) (G)=2"1(G)t(G2), ®
(G) ., G G
G
G( )
[30] G t(G)
1(G)= 2" "1(GL)t(Gr), n
. G Gr
(almostcomplete graph), (at

( MLbius
(almostjoin of

most-complete bipartite graph), Mbbius
ladder) ,

two copies of a graph) .

[41] n(n> 2)

G( N )

n1

i(G) = %t(Do)I[t(Dk, W,

Do N/n D1, D2, .. D&



* 169 -
N/n+ 1 ,t(Do) Do [53],
LD, w)(i 21) D u Tutte
, s Kauffman ,
5 .
( .8.8.4 312,12 , 131 G .G G
3.4 ) ;e G a G.
ChiG] G , Q[ G]
3 G Tutte Ch[ G] w
1= d*, a (—A™)",
Jones Homfly O Cef= déTCh[GL
Jones . Homfly s Ge ,n(G) G
(291 Jones (cyclomatic number).
’ [4445] , pretzel Kauffman
3.1 Jones [54],
s Kauffman
20 el 20 80 2 3 polytope(
s Jones Kauffman 3 3 )
a Kauffman ( 0 ,
Tutte L1 Jones
Tutte
Landvoy [49] pretzel
Kauffm an M aple )
[50] ,Manch n pretzel Tutte > [55].
Kauffm an , W- )
, pret W=
zel P(ni, n2, «.snn)( 95)
theta O(ni,n2, ..onm). Sn
m , ,
theta
(™ / Y
O 2 )
o, Q... Q.
LA S i

5 Pretzel Pleci,ca, oo )
Fig.5 The pretzel link P(c, 2, -+, ¢4)

[51] , Read  Whitehead

2

[52].. ., Tutte

Fig. 6 T he rational link R(m;, mo,

-, My4+1), where in the

dashed box is the rational tangle

Kauffman

[55]

[56]
H omfly

’ W=



© 170 - ) 2011
T utte s
( tensor prod- 1
uct), ) [ 5F+ 3.2 Homfly
58]. 1 3.1, Jones R
Homfly )
W ¢ G G ,
a H. [66] , Jaeger
Ha/ H a H a a Clasp ?
T utte
1 , Homfly [67] , Traldi
= ofHef= p (A O He] = Q[H]),
1 / 4 clasp ,
o= B .= S (aQr ]~ orh.]),
Yoz Y[H.]= 1+ d %[%% Homfly : 4
’ 5 clasp 2-tangle,
Ch[ G] w 1- d°,
e 2 tan
a Y(l,
H gle T.( 8 Homfly
, . B
0[G] =~ —Ch[ 6]
n(G) G NW
, [ 60] M ontesinos ! \
( 7)  Kauffman |
—
2 tangle :;7
Diao tensor product  Tutte
, colored Tutte " !
, [ 62—63] . SW Sk
8 2-tangle
> Fig.8 Replacing an edge by an alternatingly oriented 2-tangle
Tutte (-1,-1) . [ 64]
, ( 1(a) (b)) L ., Pu(v,z) L Hom
’ ( fly G ” QG (ta Z)
’ 4(b)) [65] G . T 2-tangle, N(T)
D(T T 9), 14
~ (T) , C 9
\ H. H. [ 68] 14
N .
} ) ) ' e } l 15 ¢ .D(G) G
\f v g _/// e 2tangle T.
-1
L__—/ 8= L = ’IJ. G e
z
7 Montesinos M(Ri,R>, --,R,),R; tangle SJN(T") — PD(T“)

Fig. 7 Montesinos link M( Ry, R,, ---, R;),where each R;

represeni s a rational, tangle

w(e) = EPD(T() - Py’



2 * 171
16 D
m ,C D ¢ . D"
(€),n=12 . D o4
d : A n (D"(C)l
n=1,2 ..J Jones
U lzl= 1( D ) ,
D G
9 2-tangle , & 0, n .D"(C)
Fig. 9 Numerator and denominator of the 2tangle T
Jones lzl= 1+ €
] 16 D" (C)
Poe)(v,z)= & (ee];lc)we)) Qc(6,8), niform ' ,
We) = &JN(Té)z_ Por) [85],
-1
DNA 17"
tangle , [69] Homfly , [86].
: 15 [85] [ 86] :
R Sokal
Tutte [84]  pretzel [59]
’ 18" Jones
R [76-71].
3.3
Yang Lee .
2 (7273 ) Ising s [1] Lovisz L,Plummer M. Matching theory[ M].New Y ork:
Yang— Lee . Potts ( Ann of Discrete Math, North-H olland, 1986.
[36]) Ising . Potts [2] Godsil C D. Algebraic combinatorics| M|. New York: G-
T utte (741 hapman and Hall, 1993.
’ 0 Poits [3] Kenyon R,Okounkov A, Sheffield S. Dimers and amoebae
175] [J].Ann Math, 2006, 163: 1019-1056.
[4] Jones V F R. A polynomial invariant for knots via Von

Jones Potts Neumann algebras[J]. B Am Math Soc, 1985, 12: 103-

i [76]. (72781 o,

Jones [5] Jones V F R. Hecke algebra representations of braid g-
Jones roups and link polynomials[J]. Ann Math, 1987, 126: 335
00 fu(x)In= 1,2, ) , z 388.

{fo(x)ln=1,2 ..} , fa [6] Robertson N, Seymour P D, Thomas R.Permanents, Pfaf-
(z)= 0 n , 2 AAS fian orientations, and even directed circuits [ J]. Ann
(x)})) ’ Rlfn(x)]) Falx) Math, 1999, 150: 929-975.

[7] Ciucu M. Enumeration of perfect matchings in graphs wit
h reflective symmetry[ J] . ] Combin Theory Ser A, 1997,
Jones 77:67:97.
’ [8] Yan W G, Zhang F. Enumeration of perfect matchings of
> [82] Beraha Kahane- Weiss graphs with reflective symmetry by Pfaffians[J]. Adv
%3l [ 81] Appl Math, 2004, 32: 655 668.

[9],, Yan W, G, Zhang F. Enumeration of perfect matchings of a



172

) 2011

[10]

[11]

[12]

[13]

[ 14]

[15]

[ 16]

[17]

[ 18]

[19]

[ 20]

[21]

[22]

[ 23]

[ 24]

[25]

[ 26]

type of Cartesian products of graphs[J]. Disrete Appl

Math, 2006, 154: 145-157.
Lin F G, Zhang L. Z. Pfaffian orientation and enumeration
of perfect matchings for some Cartesian products of
graphs[]J] . Electron J Combin, 2009, 16: R52.
Kasteleyn P W. The statistics of dimers on alattice I: the
number of dimer arrangements on a quadratic lattice J].
Physica, 1961,27: 1209 1225.
Temperley H N V, Fisher M E. Dimer problem in statis-
tical mechanics——an exact result [ J]. Phisolophical
Magazine, 1961, 6: 1061+ 1063.
Simon B. The statistical mechanics of lattice gases[ M |.
Princeton: Princeton University Press, 1993.
Yan W G,Yeh Y N, Zhang F. Dimer problem on the cyt
inder and torus[]J] . Physica A, 2008, 387: 6069-6078.
Propp J. Generalized Domine-Shuffling[ J]. Theoret Co-
mput Sci, 2003, 303: 267301.
Kuo E H. Applications of graphical condensation for e
numerating matchings and tilings[J]. Theoret Comput
Sci, 2004,319:29-57.
Yan W G, Yeh Y N,Zhang F. Graphical condensation of
plane graphs: a combinatorial approach [ J]. Theoret
Comput Sci, 2005, 349: 452-461.
Yan W G,Zhang F. A quadratic identity for the number
of perfect matchings of plane graphs|[ J]. Theoret Com-
put Sci, 2008, 409:405-410.
Yan W G, Zhang F. Graphical condensation for enumera-
ting perfect matchings [ J]. J Combin Theory Ser A,
2005, 110: 113-125.
Yan W G, Yeh Y N.Replacing Pfaffians and applications
[J]. Adv Appl Math,2007, 39: 12} 140.
Fulmek M . Graphical condensation, overlapping Pfaffians
and superpositions of matchings[ J] . Electron ] Combin,
2010, 17: R83.
Kuo E H. Graphical condensation generalizations invot
ving Pfaffians and determinants[ EB/ OL]. [2006]. ht
tp: // math. gmu. edu/ ~ ekno/pfaff. pdf.
Kirchhoff G. Uber die Aufk sung der Gleichungen, auf
we-lche man bei der Untersuchung der linearen Verter
lung galvanischer Sti-ome gef hrt wird[J]. Ann Phys
Chem, 1847, 72: 497-508.
Biggs N L. Algebraic graph theory[ M ]. 2nd ed. Cam-
bridge: Cambridge University Press, 1993.
Burton R, Pemantle R. Local characteristics, entropy and
limit theorems for spanning trees and domino tilings via
transferimpedances| J]. Ann Probab, 1993, 21: 1329-
1371.
Ciucu, M, Yan W G, Zhang F.T he number of spanning

[27]

[ 28]

[29]

[ 30]

[31]

[32]

[33]

[34]

[35]

[ 36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

trees of plane graphs with reflective symmetry[ J]. J
Combin T heory Ser A,2005,112:105116.

Kenyon R W, Propp J G, Wilson D B. Trees and mate-
ings[J]. Electron J Combin, 2000, 7: R25.

Lyons R. Asymptotic enumeration of spanning trees| J].
Combin Probab Comput, 2005, 14: 491 522.

Welsh D J A. Complexity: knots, colourings, and count
ing(London Math Soc Lecture Notes series 186) [ M].
Cambridge: Cambridge U niversity Press, 1993.

Zhang F, Yan W G. Enumerating spanning trees of gr-
aphs with an involution[ J]. J] Combin Theory Ser A,
2009, 116: 656-662.

Chang S C,Chen L C, Yang W S.Spanning trees on the
Sierpinski gasket[J]. ] Stat Phys,2007, 126: 649-667.
Chang S C, Shrock R. Some exact results for spanning
trees on lattices| J] .J Phys A: Math Gen, 2006, 39: 5653
5658.

T emperley H N V. The enumeration of graphs on large
periodic lattices[ C]// Welsh D J A, Woodall D R. Com—
binatorics: Proc. Combinatorial Mathematics, The Insti
tute of Mathematics and its A pplications. Oxford: Dxford
Press, 1972: 356-357.

Wu F Y. Number of spanning tees on a lattice[ J]. J Phys
A: Math Gen, 1977, 10: L113- L 115.

Fortuin C M, Kasteleyn P W.On the random cluster m-
odel T Introduction and relation to other models[J].
Physica, 1972, 57: 536-564.

Wu F Y.The Potts model[J] . Rev Mod Phys, 1982, 54:
235-268.

Chang S C, Wang W.Spanning trees on lattices and inte-
gral identities[J].J Phys A: Math Gen, 2006, 39: 10263-
10275.

Shrock R, Wu F Y. Spanning trees on graphs and lattices
in d dimensions[ J].J Phys A: Math Gen, 2000,33: 3881
3902.

Tzeng W J, Wu F Y. Spanning trees on hypercubic lat
tices and nonorientable surfaces[ J]. Appl Math Lett,
2000, 13: 19-25.

T emperley H N V. In Combinatorics: proceedings of the
british combinatorial conference 1973[ M| . London: Lon-
don Mathematical Society Lecture Notes, 1974: 202-204.
Yan W G, Zhang F. Enumeration of spanning trees of gr
aphs with rotational symmetry[J].J Combin Theory, Ser
A, 2011, 118:1270-1290.

Freyd P, Yetter D, Hoste ], et al. A new polynomial in-
variant of knots and links [J]. Bull Amer Math Soc,
1985, 12:239-246.

PrzytyckiJ H, Traczyk P.Inyariants of links of Conway



* 173 -

[44]

[45]

[ 46]

[47]

[48]

[49]

[ 50]

[51]

[52]

[ 53]

[ 54]

[ 55]

[ 56]

[57]

[ 58]

[ 59]

[ 60]

[ 61]

[ 62]

type[J]. Kobe J Math, 1987, 4: 115-139.

Jaeger F, Vertigan D L, Welsh D J A. On the computa-
tional complexity of the Jones and Tutte polynomials
[J]. Math Proc Cambridge Philos Soc, 1990, 108: 35-53.
Welsh D J A. The computational complexity of knot and
matroid polynomials[ J]. Discrete Math, 1994, 124: 25+
269.

Adams C C.The knot book[ M].USA: American Mathe-
matical Society, 2004.

Kauffman L H. State models and the Jones polynomial
[J]. Topology, 1987,26:395-407.

Kauffman L H. New invariants in the theory of knots
[J]. Amer Math Monthly, 1988, 95(3) : 195-242.
Landvoy R A. The Jones polynomial of pretzel knots and
links[J]. Topology Appl, 1998, 83:135-147.

Manchbsn P M G. On the Kauffman bracket of pretzel

links[J]. M arie Curie Fellowships Annals, 2003, 2: 118
122.

Read R C, Whitehead Jr E G. Chromatic polynomials of
homeomorphism classes of graphs[J]. Discrete Math,
1999, 204: 33%7356.

Read R C, Whitehead Jr E G. T he Tutte polynomial for
homeomorphism classes of graphs| J]. Discrete Math,
2002,243: 267272.

Jin X, Zhang F. The Kauffman brackets for equivalence
classes of links[J]. Adv in Appl Math, 2005, 34:47 64.
Yang W, Zhang F. Links and cubic 3-polytopes| J]. Math
Comput, 2008, 77(263): 184 1857.

Jin X,Zhang F. The replacements of signed graphs and
Kauffman brackets of link families [J]. Adv in Appl
Math, 2007,39: 155 172.

LiuS Y,Cheng X S, Zhang H, et al. T he architecture of
polyhedral links and their HOMFLY polynomials[ J].J
Math Chem, 2010, 48(2):439-456.

Woodall D R. Tutte polynomial expansions for 2separa-
ble graphs[J]. Discrete Math, 2002, 247: 20+213.
Huggett S. On tangles and matroids[ J] . J Knot T heory
Ramifications, 2005, 14( 7) : 919-929.

Jin X, Zhang F, Dong I, et al. Zeros of the Jones polyno-
mial are dense in the complex plane[ J]. Electron J
Comb, 2010, 17(1) : R94.

Jin X, Zhang F.On computing Kauffman bracket polyno-
mial of Montesinos links[J].J Knot Theory Ramifica-
tions, 2010, 19( 8) : 100 1023.

Bollob s B, Riordan O. A T utte polynomial for clored
graphs[J] . Combin Probab Comput, 1999, 8:45 93.

Diao Y, Ernst C, Zieglerc U. Jones polynomial of knots

formed . by, repeated, tangle replacement, operations[.J],

[63]

[ 64]

[ 65]

[ 66]

[ 67]

[ 68]

[ 69]

[ 70]

[71]

[72]

[ 73]

[74]

[75]

[ 76]

[77]

[ 78]

[ 79]

[ 80]

[ 81]

Toplogy Appl, 2009, 156:2226-2239.

Diao Y, Hetyei G, Hinson K. Tutte polynomials of tensor
products of signed graphs and their applications in knot
theory[ J]. J Knot Theory Ramification, 2009, 18: 561+
590.

Jin X, Dong F M, Tay E G. Determining the component
number of links corresponding to lattices [ J]. J Knot
Theory Ramifications, 2009, 18( 12): 1711+ 1726.

Jin X, Dong F M, Tay E G. On graphs determining links
with maximal number of components via medial con-
struction[J]. Discrete Appl Math, 2009, 157:3099-3110.
Jaeger F. Tutte polynomials and link polynomials| J].
Proc Amer Math Soc, 1988, 103: 647 654.

Traldi L. A dichroamtic polynomial for weighted graphs
and link polynomials[ J]. Proc Amer Math Soc, 1989,
106: 279-286.

Jin X, Zhang F. The Homfly and dichromatic polynomi-
als[J]. Proc Amer Math Soc, accepted.

Jin X, Zhang F. The Homfly polynomial for even poly-
hedral links[ J]. M atch Commun Math Comput Chem,
2010, 63: 657-677.

Qian J, Zhang F. Counting the cyclocized polyphenacenes
[J].J Comput Chem, 2010, 31(14) :2577%2584.

Yang W, Zhang F,Klein D J. Benzenoid links[ J] .J Math
Chem, 2010, 47(1): 457-476.

Yang C N, Lee T D. Statistical theory of equations of
states and phase transitions. I. Theory of condensation
[J]. Phys Rev, 1952, 87: 404-409.

Lee T D, Yang C N. Statistical theory of equations of
states and phase transitions. II. Lattice gas and Ising
model J] . Phys Rev, 1952, 87:410-419.

Bollohlis B. Modern graph theory[ M]. Berlin: Springer,
1998.

Sokal A D. Chromatic polynomials, Potts models and all
that[J]. Physica A,2000, 279: 324-332.

Wu F Y. Jones polynomial as a Potts model partition fu-
nction] J]. J Knot T heory Ramifications, 1992, 1(1) : 47
57.

Wu F Y,Wang J.Zeros of the Jones polynomial[J]. Pk
ysica A,2001,296: 483-494.

Chang S C,Shrock R. Zeros of Jones polynomials for fa
milies of knots and links[ J] . Physica A, 2001, 301: 196
218.

Jin X, Zhang F. Zeros of the Jones polynomials for fami-
lies of pretzel links[ J]. Physica A,2003, 328: 391-408.
Jin X, Zhang F. Jones polynomials and their zeros for a
family of links[ J] . Physica A,2004,333:183-196.

Brown, J I, Hickman C A.On chromatic roots of, large



174 -

) 2011

[ 82]

[ 83]

subdivisions of graphs[J]. Discrete Math,2002, 242: 17
30.

Jin X, Zhang F. Zeros of the Jones polynomial for multi-
ple crossing twisted links[J]. J Stat Phys, 2010, 140(6):
1054-1064.

Beraha S, Kahane J, Weiss N J. Limits of zeros of recur-
sively defined families of polynomials[ J]. Studies in

Foundations and Combinatorics, Advances in Mathemat

[ 84]

[ 85]

[ 86]

ics Supplementary Studies, 1978, 1: 212-232.

Sokal A D.Chromatic roots are dense in the whole com—
plex plane[J]. Comb Probab Comput,2004,13: 22+261.
Zhang F, Chen Z. Limit points of eigenvalues of ( di)
graphs[J] . Czech Math J, 2006,56(131): 895902.
Zhang F, Chen Y C, Chen Z. Clique inserted-graphs and
spectral dynamics of dique-inserting[ J].J Math Anal
Appl, 2009,349: 211225,

Some Combinatorial Problems in Statistical Physics
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Abstract: In this paper we first give a simple introduction to somecombinatorial problems in statistical physics and knot theory.

Thenw e survey some results of our group in these respects obtained inrecent years, including enumerations of dimer and spanning

trees ofgraphs with reflective symmetry, the relation bewteen dimer entropyand lattice boundary, graphical condensation method on

enmuerating perfect matchings, computaions of link polynomials and zeros of theJones polynomials, etc.
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