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MATHEMATICA SOFTWARE IN INTEGRATION OF CHIRAL FIELD MODEL

M.A. MUKHTAROV
Institute of Mathematics and Mechanics
370602 Baku, F.Agaev str.9, Azerbaijan

The Mathematica algorithm for recurrent procedure of integration of the principal chiral field problem is presented.

1. Mathematica is the world's only fully integrated
environment for technical computing. First released in 1988, it
has had a profound effect on the way computers are used in
many technical and other fields. In this article we show the
application of this powerful tool to solution of the principal
chiral field problem.

The principal chiral field problem may be written in the form:
0.97="f, 0,07 =-f, (),

where gand f are respectively, group and algebra-valued

functions,
which are solutions of the principal chiral field problem
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In the case of SL(2,C) algebra these equations can be solved
completely for the following initial condition [1]:
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The result of integration of the system (3) can be expressed in
terms of chains of solutions of the following system of linear
equations
a[n+1]. = a[n], —2a[n] @
—a[n+1], =a[n], +2a[n]
which are nothing more than Backlund transformations.
The solutions of (4) in the explicit form are presented in [2].
The discrete symmetry transformation allows carrying out the
recurrent procedure of finding the solution of (2)

gn+1 = Sntn
The solutions are expressed in terms of chains (4) starting from
the 0-step (3).
We are using the following parameterization of the group
element:

9n.1 = Exp(a[n]X ") Exp(t[n]h) Exp(B[n] X ")
2. Below one can find the Mathematica program of the first
two steps of recurrent procedure.
The input is written in Bold style, the results — in Normal.
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3. The last expression is nothing more than
a[-1] a[0] af[l]
Det| a[0] a[l] a[2]
a[l] a[2] a[3]
o[2] =
Det(a[_l] a[O]j

a[0] a[l]
Using the expressions for the group-value elements and the relations (1), one can easily come to final expressions for the algebraic
solutions, presented in [1]:

- Det, ,(a) TN Dx(a) o
Det (a) Det, (a)

where Detn(a) are the minors of order n of the following matrix:

Detn+l(a)
Det,(a) '
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a[0] a[l] a[2]
afl] a[2] a[3]
a=| a[2] a[3] a[4]

Here Dn(a) denotes that in the last row of the corresponding matrix the indices of a[i] have been increased by one.
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KIRAL SAHONIN MODELININ INTEQRALLANMASINDA MATHEMATICA PROQRAMI
Osas kiral sahasinin masalasinin inteqrallama prosedurun Mathematica alqoritmi teqdim olunub.
M.A. Myxrapos
MPOTPAMMA MATHEMATICA B UHTETPUPOBAHUU MOJEJU KUPAJIBHOTI'O ITOJISA

IMpencrasien Mathematica anropurm pexyppeHTHOH MpoLeLypbl HHTEIPUPOBAHMUS 331a4H IJIABHOTO KUPAJIBHOTO TTOJISL.
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