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The paper considers the Schrodinger equation with an additional linear potential on the en-
tire axis. The transformation operator with the condition at —co is constructed. The Gelfand-

Levitan integral equation is obtained on the semi axis (-, x).
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1. In [1].[2], the inverse spectral problem

for the Schrodinger equation is studied in the
form

—y"+xy +q(x)y=4y, —o<x<ow. (1)

Moreover, on the basis of the triangular
representation of the solution of equation (1),
the main integral Gelfand-Levitan equation for
the right end is obtained (see [1][2]). At the
same time, there remains open the question
(see[3]) about the main equation for the left
end, since the absence of this equation does
not allow us to draw a conclusion about the be-
havior of the potential being restored at —oo.

Let us consider equation (1), in which the
real potential is continuously differentiated, and
satisfies the conditions

o 0 3
J|xq(x)|dx+ <o, Jez‘x‘E xq(x)dx <o . (2)
0 —o0

In the present paper, the Gelfand-Levitan
integral equation is obtained for the left end.

Note that inverse problems for the Schro-
dinger equation with growing potentials were

studied in [4]-[7].

2. It is known [8] that the Airy functions
Ai(x—2) and Bi(x—2) are linearly independent
solutions of equation (1) for g(x)=0. We also
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introduce solutions

£2(x, 1) =V Ai(x—2), £°(x, 1) = Vz[Ai(x - 2)—iBi(x - 1)]
that for ImA>0 satisfy [1] the relations
f2(x,1)e L,(0,40).

Let o; (x)= [l e Jat)dt.i=01.

Then the following theorem is valid.

Theorem 1. If potential q(x) satisfies con-
dition (2), then equation (1) for all A2,ImA>0
has unique solution f_(x, 1) in the form

f(x,A) = fy (x,A)+ I'K’(x,t) fod,  (3)

where K ~(x,t) is real continuous function, and

}lege e @
K™ (x,x) = %:X[Oq(t)dt : (5)

3. We use the transformation operator (3)
to derive the Gelfand-Levitan integral equation

for the left end. It is known [1],[2] that, under

condition (2), equation (1) has a solution that
can be represented as

f.(xA) = f,7(x, 1) +TK+(x,t) £ (t, A)dt .

For real values A of the solution f,(x, 1)
are related by the identity
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B 2 S er r(2)f_(x,4).

The coefficients a(1)r(1) are deter-
mined by the formulas

~—

i a(4
a(d)=—W|[f (x,2) f_(x,2)], rL)=—F=,
()= Wt (x2) £ (x A)], r(2) A
where W[f (x,2), f_(x,4)] is a Wronskian of
solutions f_(x,4), f_(x,4). Moreover, under
condition (2), it is easy to see (see also[1][2])
the following asymptotic equalities

N—

Theorem 2. For each fixed x function
K~ (x,y) included in the representation (3)
satisfies the integral equation

X

Fo(xy)+K (x,y)+ jK’(x,t)F’(t,y)dt =0,y <x: (6)

where the kernel F~(x,y) is defined by the
formula

F(xy)= %TRe{(r(ﬂ)—l)ff (x,2)f°(y, )z - (7)

Further, the well-known methods for
studying the Gelfand-Levitan equation (see, for

example, [6]) make it possible to prove its
unique solvability. In this case, formulas (5),
(6), (7) make it possible to restore the potential
q(x) from the reflection coefficient r(1) and to
conclude that the potential increases.
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OLAVO XOTTi POTENSIALA MALIK OLAN SREDINGER TONLIiYi UCUN
TORS MOSOLO HAQQINDA

A.X.Xanmammadov, M.H.Mahmudova

Mogalads biitiin oxda slavo xotti potensiala malik olan Sredinger tonliyino baxilir. Monfi sonsuzlugda sort
0dayan gevirma operatoru qurulmusdur. (— 0, X) yarimoxunda Qelfand-Levitan tonliyi tapilmigdir.

Agar sozlar: Sredinger tonliyi, alava xatti potensial, Eyri funksiyasi, ¢evirma operatoru, tars masala, asas tonlik
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OB OBPATHO 3AJIAYE J1JIS1 YPABHEHMSI IIPEIUHI'EPA C JJOIIOJIHUTEJIbHBIM
JIMHEWHBIM IIOTEHIIUAJIOM

A.X.Xanmamenos, M.I'.'Maxmynosa

PaccmarpuBaercs ypaBHenue lllpenuHrepa ¢ AONOJHUTENBHBIM JUHEUHBIM NOTeHIMAIOM. [locTpoen onepaTtop
npeoOpa3oBaHus ¢ yciIoBHeM Ha — o0 . Ha momyocu (— 0, X) HaiineHo ypaBHeHue ['enbdanna-JleBurana.

Knrouesste cnoea: ypasnenue Lllpedunzepa, 0onoaHumenbHulll TUHEHbIN NOMmeHyuan, @ynkyus diipu, onepa-
mop npeobpaszosanus, 0Opamnas 3a0a4a, OCHO8HOe ypagHeHue

MBRUZSLOSR —<«»=— REPORTS =—<«»=— [OKNAbI



