


P

Consider the system on the two-dimensional torus lattice
with p rows and q columns. Its state is described by a pxq
matrix (sy ), s € Z, Weé denote by Z, the multiplicative cyclic
group while Z7 stays for its additive realization. )

This is to be an arbitrary nonstandard Potts model as sug-—
gested by Domb /#/ hence the total energy of the system in a gi-
ven state reads as follows
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The transfer matrix for the model can be represented in & con-
. . . . . /
venient form’3/ with use of generalized Pauli matr1ces’4/ and
. . 3 . s ’, / /
introducing generalized cosh functions f,, i€ Z a3
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where X is an element of some assoclative algebra with unity and
® is the primitive n-th order root of unity. The crucial pro-
perty of f;'s is their relation to the eigenvalues of the in-

teraction matrix 3.5/
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where X (23),k€-26(with X=X —y),form the set of all éigen—
values of the circulant interaction matrix W[al]l
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Here o, denotes one of the threeo;, g5 , g3 generalized Pauli
“matrices /43.5/  Introducing finally the tensor products of
matrices

Xeo=Llx .o x1 xop xwx1, p terms. (5)

Zy =1 x.wox 1 xo5 x '6,"\(“1, P terms— : (8)
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* The author expresses his thanks to Z.Strycharski, M.Dudek
and J.Lu&}erski. A comparison of the presented approach with
that of " is to. be fobund in the forthcoming paper.

(Pauli matrices placed at the k-th site) one arrives at the
following form of the transfer matrix M:
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M=[ga*) expib X (Z, Z + 2 Z dlexpa* I (X +X ), (7)
\ k k=1 K k

b
A
}
b
¥
i
}
5

otk “E+ k+1 .
where [g(a*)1"=detWlal, and a* is the dual parameter to be found REFERENCES
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For that to demonstrate let us introduce the operators

£Ik X =2, and  7.7Z =X, k=1,..,p. (9)
T

Note that these very operators do satisfy the same, generali-
zed Glifford' algebra defining relations as X and Z,. Hence (9)
defines an automorphism of the very algebra and this must be an
inner automorphism because the generalized Glifford algebra with
2p generators is isomorphic to the algebra of all P xnP matri-
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This in turn means that there exists an invertible matrix D }
such ‘that (. ¢
R _ : ~1 i .
DZ, D" =127, and DY ,D~ =X,. (10) b X
T
At the same time from (9) and (7) one gets S
P -1 -1 -1 Y
M =[g@a®] expib T X+ X Mexpla* (2 2,1 +2x1 2 )k (1) ig
k k ) .
Hence, (10) being also taken into account, one obtains "%/ the ﬁ
following duality relation for the free energy ) 3§ .
F‘(a’ b) = _-1_ In _dgt_W_L&EEL“L[_P_]+ F(b*, a*), (12) 4
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Using now arguments similar to those of-Kramer$ and Wannier, o
under assumption of critical curves existence we conclude that iﬁ
their equation is of the .form ' \
detWlal.detWib]l = n". (13) i

One readily verifies that for n = 2, (13) becomes the known ,
equation from the Ising model. case. Y Received by Publishing Department

on January 31, 1985.
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