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PHASE TRANSITION FOR ISING MODEL WITH TWO COMPETING
INTERACTION ON CAYLEY TREE OF ORDER 4

Rukiah Ali
Assist. Prof. Dr. Pah Chin Hee

Abstract. In this paper, we will study the phase transition phenomena on
Cayley tree for Ising model of order four. In addition, the graph on order four
is compared with graph of order two, and order three numerically. Cayley tree
of order two and three has been done by Ganikhodjaev, Pah, and Wahiddin
(2004) analytically. The recurrent equation in Cayley tree of order three is
calculated and been produced by us.

1 Recurrent equation for partition functions

Recurrent equation for a partition functions is one of the approaches to describe the limiting
Gibbs measure in an equation on a Cayley tree graph. Another approaches to derive the
equation based on Markov random fields on Cayley tree. However, in this project I consider
the recurrent equation for a partition functions to derive the equation describing the Gibbs
measure on Cayley tree.

Let A be a finite subset of V. Assume that Q(A) is the set of all configurations onA, that
iso(x),x € A.

Assigned that the probabilities to configurations, g (x)proportional to

1
——H(o)
e kT

where k is the universal constant and 7 is the temperature. Then, the probability measure on

QA) is given by

where the normalizing constant, Z which also called as partition function, is defined by

1
Z= Z e_"—TH(U)
o(A)eQ(A)

Now, let o (V / A)be a fixed boundary configuration. Then, the total energy of configuration
o(A) e Q(A) under condition © (V / A) is defined just as in the Ising model. That is,

H(o(A) | 5(V/ A) = Zo(x)a(y) -3, o(x)o(y)-bYs(x) -1 Y olx)a(y) -3, Y o(x)5(»)

x,yeA x,yeA xeAygA xelyeA

Then, the partition function Za (E(V/A)) in volume A under boundary condition,
F(V/A) is defined as
Z,(5(V/IA)) = > exp(-BH(s(A)[5(V/A))

o(A)eQ(A)

1

where T is the inverse temperature.
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