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Let R'' ~ R x A®Y denote the superized real axis R by
means of the one-dimensional Z, -graded Grassmann algebra A'? =
Ayt @A} with coondinates (z,8) € R x A'! and Dy := 8/88 +
88 /8zx be the correspondinf super-derivation, acting on the space
C=(R'"': A'!) of smooth functions on R'}. For any smooth functi-
on u®?) € C*¥(R''; A' 1) of parnity (p) € Za there exists the expansi-
on

(1) uP(z,8) = u'P(z) = 6uF*V(2)
at any point (z,8) € R'? with uniquely defined smooth mappings
u'®) ¢ C=(R! ':.\:k‘)), k=p,p=1. For the function [1, 2]there is

defined the super-integral [ u?)(z, 8)d8, (p) € Z;, over the super-
5 i .
vanable 8 € A " via the rules:

@) fldasu./edo:l.

As a simplest example, a general linear second-onder non-uni form
and non-autonomous evolution partial super-differential equation
looks as

S milardy, one can wnte down a nonlinear autonomous second-
arder evolution partial super-differential equation

(4] du/dt = K{z,0u, D.gu_.ﬂﬁu},

where the mapping K : B'! x M — T(M) above is interpreted
as a vector super-fiddd on the functional jet-supermanifold M =
JHR! ];.-"I.'jl ', pameterized by points (z.8) R and t € K.
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Definition 1. We will cell #e evoluBion super-differential opuaf-
ong ke (5) or () imbegrable by quedrafwres, if ese oquafions
possess analpBonl funclional myvariends, Hal is conservelon bws
v & DIR" 1« M), mvariant with respect fo Ehe evolufion poremefer
tel:

(5] dvy/dt = v/ 3t + (grad v|K) =10,

where o == grady € T} denofes #he wsual super-grodient of

the functional v € DIRYY = M) with respect fo Hhe mapping u €
: 11

CHR'LAL )

The folowing generalization of the classical N cether-Lax lemma
makes 1t possible to describe invanants of the vector super-fied

(]

Lemma 1. {Noether-Lax iype generalizafion) Let~ ¢ DIR' ' =
M) be an ivvarsand of e veclor super-field  (4) on #he supermani-
fotd T and ¢ = grad~ € T be #s gradient. Then e fol o wing
Junclonal super-differendin! evoldion eguakion

(G) dgjat+ K g =1

finlds on the whole super-space BV x T for all £ € B, where K7
(M) — T[T} is the adio it operafor fo the Frechet derivefve
KT — T of the vecfor super-field  (4) with respect fo
the nafwral bilinear super-form () s T[T =T} = A" on the
Fuctidean product T »T(90).

Our work 15 devoted toa development of the dassical Hormander
[1] approach to studwmg the as vinptotic solutions to the Noether-
Lax type evolution equation (G | and their application for const eti-
ng invariants  [2] of nonlinear evolution parttal super-differential
equations  (4).
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