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So far two different forms of the string action integral have been
proposed t l ]:

S N —mjyo2 du°dui
, (1)

J (2)
where

os= (3)

o^y=d{x^,xy, )/d{u°,ui ). (4)
Action (1), called the Nambu action, is a generalization of a free

mass point, thus having a strict geometrical meaning. It leads to the
following Lagrange-Euler equations:

д/диа {дуо2\/дх lа)~ 0, (5)
where

x^=dx^/dua . (6)
This string model cannot be consistently quantized in an arbitrary

space-time dimension. The Schild action (2) is hoped to be free from
such difficulties [2 ]. As was shown by Nambu [3 ], action (2) can be
obtained by the Hamilton-Jacobi formalism basing on two-form rela-
tions. The equations of motion corresponding to (2) are

djdua {— еаЬ (7)

Action (1) is invariant under an arbitrary change of the parameters
u'\= a' [u] . This enables one to choose a part of the space co-ordinates
as independent parameters, the rest being treated as fields j[4 ]. As far
as the choice is arbitrary, it leads to the equivalence of the co-ordinates
and fields.

Let us take the case of two independent parameters of the string
u°,ul and an arbitrary number m of space-time dimensions. Then, if
one takes the space co-ordinates x°,x l as new parameters with the
transition Jacobian

D = d{x°,х 1 )/д{и°, и 1), (8)
then regardless of the action one can write
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—2g3=(DD\ (9)
where

Ф=W fgefhWhiZßi= det W, (10)

4tß=tätä+Bfg, (11)

Here Latin indices take the values 0 and 1, the other co-ordinates,
denoted by if'a (a=l, m —l), are considered as fields.

Equation (9) shows that the Nambu string is a sympleon [ 4s ], i. e.,
the Lagrangian admits the factor D at a reparametrization. The Lag-
range-Euler equations of the Lagrangian in the new parameters

(13)

in accordance with the work by В. M. Barbashov and N. A. Chernikov
[6 ], prove to be the (m —1)-dimensional Born-Infeld equation system

Я«= o, (14)
where

Ba=eihEji^i,ij4rhi. (15)

The Schild string is not a sympleon, for D does not fall out of the
action integral. Unlike the Nambu string case, the action integral can-
not be written in such a way that independently of the parametrization,
the variation of certain co-ordinates, called fields, would lead to field
equations devoid of the initial parameters u. Still we pose the question
whether the structure keeps the Born-Infeld equation in this case too.

Equations (7) split into two parts, where the first part corresponds
to the values p—and the second one to pj=o,l:

Vfg) tft - e W fgUg ]Dz= o,

0. (16)

where
Ug=D~z Eba dD/dua x tb. (17)

Using the immediate consequence of (7)
do2/dua = 0, (18)

one can give (17) the parametrization-independent form
Ug=e h S(D, fe/2(D. (19)

Thus, in (16) the w-dependence has remained only in the factors D2.
Apart from it the following field equations ensue:

gfeggt/gjmgnp гЕ/я,/г гЕ;п ХЕтр — 'Vmp.h) =O,

BÄÄB jmenp jnTmp - ВД-„Ттрл) =0.
The following analysis of these equations in a usual way would be
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quite cumbersome and not straightforward. We worked out a graphical
method for such purposes. At that an index corresponds to a graph
vertex, 2-dimensional Õ symbol is a line and e is an arrow between two
vertices. The summing up over a function index a is denoted by a
dotted line. Let us denote our functions as

Then one can obtain immediately

It is an easy matter to find out general displacement rules for lines
and arrows within a formula. All we need for our purpose is

by which one can straightforwardly change equations (20) in the way
that the Born-Infeld expression arises as a factor:

It can be rewritten at once:

(2^гB*^/£е^ф,Т-ТФO'аР ) BP =O,
Э (25)

24f/je^.dßP=o,
the nontrivial consequence of which is the corresponding Born-Infeld
system of equations (14). In order to get a complete system correspond-
ing to action (2) one can add to it equation (19).
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