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The main results of the report are
collected in two theorems, which are pre-
ceded by the following reasons of their
physical meaning:

The nontrivial dynamics of a physical
system In the supersymmetry and supergravi-
ty theories for (2 + 2)- dimensions is
described by the integrable embeddings of
a supermanifold 22 into the flat enve-
loping superspace ﬁ Xl supplied with
the structure of a Lie superalgebrag,
Theorem I / 1( The embeddings
of 212 into RJ(‘ML are described by the
Lax~ type representation:

[705,+4, @.2), Yox + A (2,2)] =0,

Z, 5%(x4;£xz) ; “% are even
coordinates of I{uz H Ai‘ arsz even
elements of the Grassmann hull of the Lie
superalgsbre » with theilr coefficient
functions being the induced conneciions of
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Theorem II 2/ The integrable embed-
dings of Vuz into /R,me are described
by the exactly integrable supersymmetric
nonlinear equations:

229 =Y g7 Yg],.

Here are the supersymmetric cgvari-
ant derivatives; H, Y:‘: , X;.‘E(‘{*) are
the basis of the 050 ({,2) subsuperalgebra

([HY,]=tY,, [V, Y. 1 = H) of tne
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where {43“}- is a multiplet of bosonilc
superfields. The proof of Th.II is based on
the algebraic approach/ 3/ and Th.I.
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Appendix 1. Exesmple.

In particular, forgz‘S/(lZliﬂ{'J) with
the Cartan matrix £ ?s o1 *3; » ,Te and

being Abelian the system in Th.II
describes a supersymmetric generalization

of the two~ dimensional Toda lsttice:

AP = ex/o(/z Ple , 1<x5.22

When 2 =1 , these equations contain
both (super) Liouville and sine~ Gordon
equations.

Appendix 2. Physical Roots

The succesagive development of the
ideas of supersymmetry and supergravity
necessitates both to consider the supersym-
metric generalizations of nonlinear dynemi-
cal equations of gauge theories and to work
out efficient methods for integrating them.
A convenient poligon for the investigation
are additional symmetries, which reduce the
number of degrees of freedom to two Bose
and two Fermi coordinates (Z "% #,). This
approach reflects a number of principal
features of the real physical picture to no
smaller degree than the cylindrically- or
spherically- symmetric configuratlons of
the conventional gauge theories. Besides,
it allows to use the algebraic method/B/
for the integration of two~ dimensional
nonlinear equations, which is very efficlent
for the construction of their exact solu-
tions in the classical, as well as in the
quantum regions.




