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ON THE REPRESENTATION OF 10ST SOLUTIONS FOR DIRAC’S
EQUATION SYSTEM WITH DISCONNECTED COEFFICIENTS

Abstract
The representation of lost solution of the Dirac’s equation system with
disconnected coefficients is given, and the kernel of this representation is studied

completely.

Consider the system of Dirac equations
By + Q(x)y = /'Lp(x)y, 0<x<w, (D

o5 o) a7 S0 - S, @

1#2a>0, p(x} and ¢(x) are complex-valued measurable functions, and the Euclidean
norm satisfies the condition

where

+T||Q(xj]dx <w, 3)

Denote by f (x,l) a solutlon of the Iost equation (1), i.e. the solution with
conditions :

Lim f (x,A)e =(1_ iJ' 4

In the case p(x)=1 for the solution f(x,A) there exists a triangle representation

having an important significance in the theory of inverse scattering problems (see for
instance [1], [2]).
In the present paper it is shown that when p(x) has the form (2), then and in

this case for the Jost’s solution, there exists integral representation.

In spite of the non-triangular property of this representation, the characters of the
kernel show that it may be used also in the inverse problems theory.

It is easy to show that the vector-function

iu(x) y X>a
f(x A)= ( ) » where ,u(x) {ax -aa, 0<xs<a’
is the solution of the equation (1), when Q(x)=0.
The basic result of the paper is the following
 Theorem. If the conditions (2), (3) are fulfilled, the equation (1) for all 2 from
the closed upper half-plane has a unique solution f (x,}L), satisfying the condition (4)
and representable in the form

FleA)= £o(x, )+ K(x,( ]e“‘dt

and the matrix function K(x,t), whose elemenrs belong to L (1(x),), possesses the
Jollowing properties:
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a) ;"K (x,1)]ar < "™ 1, where o(x)= I[|Q(r]|dr

B) plx)BK(x, plx))~ Klx, px))B} = n(x)
¢) if Qx) is absolutely continuous, then
B% K(x,0)+ QU)K (x,1) + p(x)g K(x0B=0.
Proof. Consider the equation (1) and let F(x, A) be a matrix solution of this
equation satisfying the condition

lim F(x, A)e*®*® =[I 0).

0 1
It is sufficient to prove that such a solution exists, unique and representable in the form
Fx,A)= e 0) 4 J K(x,t)e™ dt (5)
ulx}
since it holds the formula

Fs, ;{1_ J - #(x,2), e—wp(x)(l_ J _ C_ Jeup(x}_

Consider the integral equation for the solution F(x,A):
Flx, )= e84 — [BOfr) - p(y )y

By substituting here instead of F(x,)‘.) its representation (5), after simple
transformation for matrix-functions

K (x0)= %[K(x, N+ BK(x,0B]  (K(x6)=K,(x 1)+ K_{x.1)

we get the following integral equations:

o aa—a

K. (ut)= 500 2B Tag)K (er-ag s,

2a

f0<x<g m-oag+a<t<-cx+og+a;

K, (%)= —% BQ{M] - TBO(EK (€1~ ag + ax)ig -

2

- szQ(g)K_ (&.1-¢ +ax—aa+ake,

if 0<x<a, t>-ax+aa+a;

K1) = [BOUEK_ (&1 + a8 — )i -

- [BARK, (€, + £ - v+ aa—ali,

if 0<x<a, troax-aa+a;
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x+.l'

K.(o)=-15 "*‘] jm(:)x @ rex- :)da:

K (n1)=- B, (6.0 - + £)2,

if t>x>a.
We solve the system of integral equations by sequential approximations method.
First of all we assume that x > 0. Supposing

K; (o) = [BAEK: (6ot ~ 5+ E)E,

’ 2
Ky (xo}=~- [BQUOK (&1 +x-E)dE, n=12,.

and applying mathematical induction method it is easy to show that
Kii(x0)=0, K5 (x,1)=0,

T s e o= 2L
Therefore, the series

Gr+1) (ny

def +wo
K* ()= 2 K x)
2]
converge in the space Z,{x,) uniformly in x > a and

HﬂK *(x, rmdt < sha(x), ﬁlK B (x,t‘}dt < chol(x)-1.

:ﬁlK (x, t]ldt < :ﬂ

Now assume that 0 <x<a. In this case, we can found a solution of the integral
equations system by the sequential approximations method, by putting

K*2)= 2R3 (),

Consequently

K (x, 1)t + +ﬂﬂ,f{ "ot < et -1,

where
K;(x,t)=0, t>ex-aa+a

Rl mi»m;m -ﬁj

1 t+ox -+ a :
=B —————— | 1>~ax+aa+a,
2 2

, X—aa+a<i<-ox+acx+a,
K¢ (x,t)=

Ky (51) =~ [BQUE K 6.+ cf — i -
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- IBﬂ(é')K,,-l(ﬁ,f+§*ax+m‘“)d§’

( tHax+aa-g

~ ZTBQ(é)K;_I(g,r—a§+ax)d‘f, x—aa+a<t<-ax+aa+a,

K;(5,1)={- [BQUEKL (61— + ) -

traprod+a

L— ?BQ(;)K;_I(f,t-§+ax—aﬂ+ﬂy§, t>-ax+aa+a,

n=12,..
Applying mathematical induction method we have
Kriln,0)= K5, (x,8)=0, n=12,..,

5 (x, r1 dt s%’ﬁl}z—m—, mj; |IK5n-t(x=‘]ld‘ < {Oi(zjg}i :

X+ 2” + 1)
Consequently for 0 < x < @ for the representation kernel (5) we get

Tl < e -1,

ax—ga+a

Thus, the statements of the theorem, and estimates have been proved. The
remaining statements of the theorem are directly established by starting from the

equations system with respect to K*.
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