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Abstreact

The general form of the differential equationsg integrab-
le by the genersl linear spectral matrix problem of the order
N X N sand corresponding Backlund-transformations are found.
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The inverse spectral method’ allow to infegrate the great
number of various differential equations (see, e,g. Epﬁj Yo
411 these eqs. are united in the claeses of eqns. integrable
by the same linear spectral problem. The general form of the
eqnse. integrable by linear si;neetral problem of the order 2 x 2
waa found in papers [3!4] o This elass of eqns. is charac teri=
zed by m = 1 arbifrary functions (n 1s the number of inde=
pendent variables) and some integro-differential operator. In
the papers 11.;5{ s wide class of Becklund transformations for

R

the eqns. of this type was obtained.

In the present paper we construct Backlund traneformastions
and find the general form of the egns. integrable by the gene-
ral linear spectral problem of the order N X N
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where ;’H. is the spectral parameter, A ig diagonal matrix
XN ( A= Qidn;ik=1.,N), rpotentials® F(X) is
the N X W mateix ( B,;=0; ¢=2.., NV ). The examples of
eqns. integrable by (1) were considered in the papers [6-*5].
Let us consider the arbitrary transformation F-> P/
(,I/ﬂ-"r LV" conversing the form of the egns. (1). It isn'%
aifficult to satisfy that ( for N = 2 see [5])

I I'.‘ . P "'.i !' {
V- kY=-Y ldyy(ptr)y @
where congtant matrix k’ ig determined by asymptotic pro=-

perties of k}/ .

Following te fTJ we introduce for linear problem (1) matrix-
..sclutitanﬂ.'Pi ( Pixﬁu E’)"}Drf.}k ﬁrx,‘l )} and the
trensition matrix S ( F T F -SI ). Pasging in the formula
(2) to the limit X->— ©3 one can cbtain (chooging $U=  sagdlh

sLs =5 Tdx Froo(Pho-PE)FBS . o




Let us to suppose now that transition matrix ,S' is trans-

formed as follows

(Sn‘ff)m ‘"_(5 gy)iﬁ

where 8 is some diagonal matrix. Then equating the right-
-hand parts of (3) and (4) end using the relation
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(SBS Y %j:&% ( F'B Fl)af_ Ta{x Fi(PB-BP') Fﬂzﬁg

(c#1)

Q;{P*{x)[f’(x) P[F)*—é(P(?‘)B?(}‘) B(A)PN)]F{‘: =0(5)
' (L‘Fﬁ')

. Rewritting formula (5) in the components am:l designating

cpkl’ (]:‘*)m (F’*‘E we obtain ( Bu ()= 3,_{%‘) LK )

(S Py - By +(Bet)Re-5 fﬁ)&e}% (é#—rz).
-9 i

It is eagy to see that the sum in the formula (6) does
not contain the diagonal quantities ‘me (k=L .. ﬁ-’j Expres-
ging PLY (¢#7) with the help of the formula (1) through
nondiagonal PYL (g€, (¥ n) one can patisfy that in the
subgpece #ith the basis § PLY ; 4= & ¥ the follo-

wing relation is valid

z Ag?ﬂp Hﬂ) )\ (Pft’-ﬂ?,’) (-‘f¢ﬂ) 35!

where (fx{’ = (O« -QEJ )
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-A‘ng?,p i .ffﬁf{f &P% 3 5;.? 1%;(}")-!-3_@;0 /?x(?()
- Por (*).W# (bup foelg) — g Pep(4))
* Per (9 _rr{g(gé-}o J%-g{’g)_ eq P@Io[;’)) ?—fﬁ]

(k+€)

~ In virtue to (7) formula (6) can be represented as fol-
55{}( Z{Pff.[x) /%o(}c)fv EE[PH(’)‘) ge{ﬂ.) vlgp-

(8)
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At last, integration by parts and changing the order of
the integratinn in (8) gives (/#n)

S P { Bp9 = Fp 9 +
ﬂ . ot erelie)
‘ g[(gf (8t P ~(Be (A pue PR 0

where
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The equality (9) im fulfilled if the expreasion in the
round brackets is equal to zero.

f
Thug, the transformations F—-& P congerving (1) have the .
form

P;prk)')%ufﬁ)-i-f:xz;[( Be (f£{l+)j?fagg EEQ(Bﬁ (Aj;ﬂe,%;j':@{m}

e {Q!D‘:’; N {j\#P/
The arbitrary functions ?F&) can depend aleo on any -
number of the parameterse ( 7 g' Ye

The equations integrable by the linear problem (1) are
obtained from (10) if one consider in variations of F’ regul=
ting from the infinitesimel trenslations slone ¢ end g
AP -%4;—]- s F?Afﬁf?):fé ) ’ The general form
of these eqna. is the following

BpbedD) S [ Hir4)]. . P
) S & i b b 2 SRR T T
Bé 3 d | 9"‘;{ (11)

+ [Vl AT e P F= 0. gap)

e [ = MRl ). 5 wn M 3D,
%(‘}‘;{}3) (g-_—i}_‘;’ ;V} are arbitrary funetions.

Thug, the class of the eqns. integrable by linear spect-
ral problem (1) are charasterized by the integrodifferential
operator /_,+ and by N+n-3  arbitrary functiuns,'?é—\fx
(€ k=20, N), H(A;i;?) .+ Some concrete equns. of the
type (11) are well known. The models of the resonantly interac-
ting wave envelopes @-B] corregpond to linear functions \féf)u)
(\]:e(k)=\lﬁ'/\ ) 9‘—*-?3‘--, M) and % = const. Many-component
nonlinear Schrodinger eqn.. [9:] corregpond to guadratic functi-
ons Yp/)) [ﬁﬁ):%-}\z)} H=0 end some special reduction of
matrix P&Q « I Yo {}h)z i *}'i we have various genera-
ligations of sine - Gordon equation.

-'_Ehe evolution of the transition matrix S‘ ( scatte-

i

ring date ] is determined by the eq.
= I[ ] (12)
M= 1501,

f '
i At !
So, if Fﬁp then S (A {;): E’;(pl{t’__;};a’ﬁ Y{A}, f)” X
S'fx 0) expl-i $dt' YA€) . In particular, S,/ %)=

= S (h0)" (=g v) +

Uging the relation  (4) %
it ien't difficult to show thail the trangfumaticna {10) with
matrix § which does not depend on T andl, trangform the solu-
tions of any eq. of the iype (11) into solutions of the same

i a -trans-

eq.. Therefore, such tranafnrma%ons (10) are Eackluni tthen
formations for eqns (11). If O depend GE and ¥
the transformations (10) are generalized Backlund transforma~
tions - it transform one to another the solutions of different

eqns of the type (11) (with different functions }‘é and Ye
The enalysis of Backlund trensformations for the eqns.

jntegrable by (1) with N= 3 is of a great interest due to
the exlstence of the nontrvial processes in these cases.
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