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Abstract. In this paper, a nonlinear inverse boundary value problem for the second-order hyper-
bolic equation with nonlocal conditions is studied. To investigate the solvability of the original
problem, we first consider an auxiliary inverse boundary value problem and prove its equivalence
(in a certain sense) to the original problem. Then using the Fourier method and contraction map-
pings principle, the existence and uniqueness theorem for auxiliary problem is proved. Further,
on the basis of the equivalency of these problems the existence and uniqueness theorem for the
classical solution of the considered inverse coefficient problem is proved for the smaller value of
time.
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1. INTRODUCTION AND PROBLEM STATEMENT

Let 0 < T < 4o be some fixed number and Dr be a rectangular region in the
xt-plane defined by 0 < x <1, 0 <t < T. Consider the problem of determining
the unknown functions u = u(x,#) and @ = a(t) such that the pair {u,a} satisfies the
following hyperbolic equation of second order

g (x,1) — e (x,1) = a(t)u(x,t) + f(x,t) (x,t) € Dy, (L.1)
with the nonlocal initial conditions
u(x,0)+d1u(x,T) =@(x), u(x,0)+du(x,T)=y(x), 0<x<1, (1.2)
the boundary conditions
u(0,1) =Bu(l,1), 0<t <T, (1.3)
1
/u(x,t)dx =0, 0<t<T, (1.4)
0
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and overdetermination condition

u<;,t> =h(t),0<t<T, (1.5)

in which 8,8, > 0 and 3 # £1 are given numbers, f(x,), (x), and y(x) are known
functions of x € [0, 1] and 7 € [0, T].

In the present work we investigate a nonlinear inverse problem for identifying
a coefficient of the lowest term in hyperbolic equation from the overdetermination
data. Such problems are called inverse problems in mathematical physics. The ap-
plied importance of inverse problems is so great (seismology, mineral exploration,
biology, medicine, desalination of seawater, movement of liquid in a porous medium,
acoustics, electromagnetics, fluid dynamics, calculating the density of the Earth from
measurements of its gravity field, for example) which puts them a series of the most
actual problems of modern mathematics. Strictly speaking, the inverse problems for
hyperbolic/wave equations are of prime interest in seismology. Besides, vibrations of
structures (as buildings and beams) are modeled by hyperbolic differential equations.
However, it should be noted that an inverse problem is called linear if the recovery
function enters the given equation linearly, and nonlinear otherwise.

Nowadays, inverse problems for hyperbolic equations have been well studied by
many authors using different methods (see, e.g., [2,5-7,9, 10, 19-22], and the refer-
ences given therein). Moreover, in [15-18] the authors present a regularity result for
solutions of partial differential equations in the framework of mixed Morrey spaces.

A distinctive feature of presented article is the investigation of an inverse hyper-
bolic problem with both spatial and time nonlocal conditions.

This article is based on ideas close to those used in [1, 3,8, 13].

Definition 1. A pair of functions {u(x,#),a(t)} is said to be a classical solution of
problem (1.1)—(1.5) if all three of the following conditions are satisfied:

a. The function u(x,t) with the derivatives u,.(x,#) and u, (x,t) are continuous
in the domain Dy.

b. The function a(z) is continuous on the interval [0, T].

c. The Eq. (1.1) and conditions (1.2)—(1.5) are satisfied in the classical (usual)
sense.

Now, to study problem (1.1)—(1.5), we consider the following auxiliary inverse
boundary value problem: it is required to find a pair of functions u(x,t) € C*(Dr),
a(t) € C[0,T] from (1.1)—(1.3) and

uy(0,1) = uy(1,7), 0<t <T, (1.6)
W' () =ty (;,t> =a(t)h(t)+ f <;,t> ,0<t<T. (1.7)

Similarly (see [12], Theorem 2.2, p.4) it can be proved that
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Theorem 1. Suppose that ¢(x),y(x) € C[0,1], h(t) € C?[0,T], h(t) #0,
1
f(x,t) € C(Dr), [ f(x,t)dx=0, 0 <t <T and the compatibility conditions
0

/I(p(x)dx =0, /l\p(x)dx =0,
0 0

w0+ (1) =03 ) 7O +88(1) w3 ).

hold. Then the following statements are true:

(i) Each classical solution {u(x,t),a(t)} of problem (1.1)—~(1.5) is the solution
of problem (1.1)—(1.3), (1.6), (1.7), as well

(ii) each solution {u(x,t),a(t)} of problem (1.1)—(1.3), (1.6), (1.7) is a classical
solution to the problem (1.1)—(1.5), if

(1428 +382+5152)T2
2(1+8;1)(1+062)

la)llco,ry <1-

2. AUXILIARY FACTS AND DENOTATIONS
It is known that sequences of functions [14]
Xo(x) = px+¢q, Xop—1(x) = (px+q)coshx, Xop(x) =sinkx, k=1,2,...,
(2.1)
Yo(x) =2, Yor—1(x) =4singx, Yar(x) =¢q(l —g— px)coshx, k=1,2,...,
(2.2)

form a biorthogonal system and system (2.1) forms a Riesz basis in L, (0, 1) for Ay =
2km (k=1,2,...). Here p and ¢ denotes, in turn, the numbers

_1-B B
1+B 1+

We state the following lemmas without proof.

P #0, g=

Lemma 1. (see [4, | 1]) For any function v(x) with the properties:
v(x) € CH0,1], v (x) € L5(0,1),
v(0) = By)(1), v (©0) = v (1) (1> 1 5=0,0),

the estimates are valid

(i (7»%%1«1)2) <2v2 va (x)

)
= Ly(0,1)



266 G. Y. MEHDIYEVA, Y. T. MEHRALIYEV, AND E. AZIZBAYOV
l

(Z (A21vor) 2) <2\fH @) (x)(1 =g — px) = 2ipv® D (x) (2.3)

)
= L2(0,1)

where
1

_ /v(x)Yk(x)dx, k=0,1,....
0

Lemma 2. (see [4, /]]) Under the assumptions:
v(x) € €70, 1], v*(x) € L(0,1),
2(0) = By (1), v>HD(0) =v®HD (1) (i

we establish the validity of the estimates

1
< 7\-2l+1v2k 1 2)
1
< ()\.ii+1V2k_1)2>
k

We now look at the following functional spaces:
Bg 7 [1'1] denotes a set of all functions of the form

)= e
and

v

—_
5%
Il
\’N

~—

21+1 ( )

HM

1(0,1)

YD () (1 — g — px) — i+ 1) pv®) (x)

gk

Ly (01) .
24)

1

considered in D7, where u(t) € C[0,T]
- >
J(u) = [Juo(t ”COT]+{Z (A lluze—1 ||COT)2}
:

{Z (A e (1 ||cor)2} < oo

Actually, the functions X (x) (k=0,1,...) defined by the relation (2.1). The norm
on the set J(u) is established as follows

Jue.r) 155, = T(a).

Let E} denote the space consisting of the topological product B;T x C[0,T], which
is the norm of the element z = {u,a} defined by the formula

12Ces )l g = Nl )3, + la(®)llcpo. 7y -
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3. CLASSICAL SOLVABILITY OF INVERSE BOUNDARY VALUE PROBLEM

Suppose that the data of problem (1.1)—(1.3),(1.6),(1.7) satisfies the following con-
ditions:
Ci. 01,00 >0, 1+0816, > 01 +0y;
Co. o(x )6C2[0 1], " (x) € L>(0,1), 9(0) = Beo(1),
¢0)=9¢'(1), ¢ ( ) =PBo"(1);
Cs. y(x) € C'[0,1], y"(x) € L»(0,1), w(0) = By (1), ¥'(0) = w'(1);
C4' f(x t) fx(x t) € C(DT)v fxx(xvt) € LZ(DT)7 f(O,[) = Bf(1>t)a
fx((),t) :fx(lat)a 0<t<T;
Cs. h(t) € C?[0,T], h(t) #0,0<t <T.
Since the system (2.1) forms a Riesz basis in L,(0,1). Then each solution to
problem (1.1)—(1.3),(1.6),(1.7) can be sought in the form:

=) w(t)Xi(x), (3.1)
k=0
where
1
(1) = /u(x,t)Yk(x)dx, k=0,1,...
0
Moreover, X (x) (k=0,1,...) and ¥;(x) (k=0,1,...) are defined by relations (2.1)
and (2.2), respectively.

To determine of the desired functions u(7) (k =0,1,2,...), using separation of
variables and by (1.1) and (1.2), we get

uy(1) = Fo(t;u,a), 0<r <T, (3.2)

Ltlzlk 1()—1—7\.](%2/( 1(t) = Pox—1 (tsuya), k=1,2,..; 0<t <T, 3.3)
MZk( )—l—?ukugk(t) FZk(l‘ u a) 2p}\,ku2k ]( ) k=1,2,..;0<t<T, (34
ur(0) + 81ux(T) = @, uk )+82Mk( ) =Wk, k=0,1,2,..., 3.5)

where
1

Fultu,a) = a(t)ug (1) + fi(0), fk(t):/f(x,t)Yk(x)dx, k=0,1,...
0
1

o= [ QN wi= [WEYdr, k=0,1,2...
0 0
Solving problem (3.2)—(3.5), we find

0o n t—Sl(T—I)
1+8  (148)(1+8)

T
o (t) = Wo+ / Gol(t,7) Fo(t;u, a)d, 3.6)
0
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= o) [P2x—1(cos At + 8 cos A (T — 1))

+ ll!;iFl (sin?»kt — &y sinAg (T —l)):| + /Gk(l,T)sz,1 (’C;M,a)d’t, 3.7
k

uy(t) = ﬁ [(ka(cos At + 8 cosh (T —1)) + Tk(smkkt — 0y sinA (T — ))}

T
+ / Gu(t,7) (Fox (4, a))dT
0

1 1 T . 1
—(sz]{ mk [81 cos At <zsm7ukT+524(l—cosZ7»kT))

T T 1
sin T + — 5 cos T + &, <2 + m sin2kkT>>

+ &) sin Ayt < T

+0610; < cos A (2T — 1) —cosht) + gsinkkt

4k(

2 47»;(

1t 1
5 sindet 482 (_E sinAe(T — 1)

b (cosh (T —1) cos?&k(TH))) }

4y
Yor—1 1 1 1. T
- — |8 Mt [ = sinA T — = cos T
+ » { p,%(T) » [ 1 COS kt(z}%sm k 2cos k >
T 1 . . T 01
- <2 T s1n2kkT) + & sin Ayt <2 sinAT — Tk(l - cosZkkT))

+5182< (sinAg (2T —t) +sinMyt) — gcoskkt

8, (cosxk( 1)~ Tk@mM —f>+si““(”’>)m

! (sinA (T —1)

t t
(27»;( sin Ayt — 3 —cosht — & (5 cosh (T —1)+ T

T T
—sindg(T +1)))} + / Gi(1,7) ( / Gk(ni)Fz;c](ﬁ;u,a)d&) dt,  (38)
0 0

where

5t +8(T—1)+81 8 (t—1) tel0.t

3149 148;+6,)(1—
el (1+51)((1+§2) = T)’ t€vT],
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ﬁ . 7»% [81 sinAg (T — 1) cos Ayt + 83 cos Ay (T — ) sin Ayt

G (l‘ ’C) _ +81625in7¥k(f—’6)], te [O,TL
e _pk%T) '%k[81 sinAg (T — 1) cos Akt + & cos A (T — ) sin Ayt
+818sin (1 — T)] + 7 sinhe (t — 1), £ € [1, T,

and

Pr(T) =14 (81 +82) cos M T + 865

Substituting the expressions of (3.6), (3.7), and (3.8) into (3.1), we find the com-
ponent u(x,t) of the classical solution to problem (1.1)—(1.3), (1.6), (1.7) to be

T
u(x,t) = { liﬁo& n (1t4:§11)<(7; 122)%_5_/Go(z,r)FO(r;ma)dt}Xo(x)
0

1
+k§’1 {pk(T) (@211 (cos At + By cos M (T — 1))

+‘I’§f7] (sin?th — 0 SiIl?\.k(T l)):| +/Gk(l,T)F2k1(’C;u,a)d’C} X2k,1(x)
k
Z { [@2r(cos Ayt + &z cos A (T — 1))+
T
\Vzk

l = (sin Ayt — ) sin A (T t))] +/Gk(t7r)F2k(r;u,a)dr
k

0
1 1

T . 1
— Qo1 {_p,%()M [81cosxkt (2 sm?»kT—i—Bzf(l —cos2kkT))

1
+ &, sin gt ( T sinh T + — 5 coskkT-i-Sz ( + WSIHZMT>>

+919; ( : (cosAg (2T — 1) —cosAit) + Z sin A\t
40 2
T . 1
+3; (— sinAg (T —1) + ——(cos A (T —t) —cos A (T —H))))]
2 4N

+£sinkkt+52 <tsin7nk( )Jrf(cos?uk( t)coskk(Tth)))}
2 2 4hy

Yoi1 1 1 | T
A { p%( ) " [81 COS Ayt <27hk sinA T 5 coskkT)

T | . T 8
-9 (2 — 4}»ksm27LkT> + 8, sin Ayt (2 sinA T — Tk(l —cosZkkT)>

+816; < (sinAg (2T —t) 4 sinAyt) — gcos At
Ak
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L(sinkk(T —1)

1 t t
+ (2}% sin At — Ecoskkt—é‘)l (5 cos A (T — 1)+ oy

T T
—sinM (T +1)))} + /Gk(t,r) (/ Gi(7,&) Fa—1 (i;uva)di) df} Xk (x).
’ ’ (3.9)
Now, using (3.1) from (1.7) we have

a(t) = [h(;)]—l {h//(t) < > 22 kuzk 1 z)} (3.10)

Substituting expressions uy;—1(¢) (k= 1,2,...) from (3.8) into (3.10), immediately
yields:

a(t) = [h(n)]™!
X {h”(t) —f (;,t) — % Z (—1)kA2 { ple) [P2x—1(cosAgt 4+ &xcos A (T —1t))

T
+ W;iﬁ] (sinAgt — &y sinAg (T t))} Jr/Gk(t,‘c)ng,l (’C;u7a)d’t} } . (3.11)
k
0
Thus, the solution of problem (1.1)—(1.3), (1.6), (1.7) is reduced to the solution of
system (3.9), (3.11) with respect to unknown functions u(x,7) and a().
Using the same discussion in [1 1], one can prove

Lemma 3. If {u(x,1),a(t)} is any solution to problem (1.1)—(1.3), (1.6), (1.7),
then the functions

1
(1) = /u(x,t)Yk(x)dx, k=0,1,..,
0

satisfy the countable system (3.6), (3.7) and (3.8) on an interval [0,T].

1
Obviously, if ux(t) = [u(x,1)Yi(x)dx, k =0,1,... is a solution to system (3.6),
0
(3.7) and (3.8), then the pair {u(x,?),a(t)} of functions u(x,7) = ¥ ux(¢)Xx(x) and
k=0
a(t) is also a solution to system (3.9), (3.11).
It follows from the Lemma 3 that

Corollary 1. Let system (3.9), (3.11) have a unique solution. Then problem (1.1)—
(1.3), (1.6), (1.7) cannot have more than one solution, i.e. if the problem (1.1)—(1.3),
(1.6), (1.7) has a solution, then it is unique.
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Now consider the operator
(I)(u7a) = {q)l (u,a),@z(u,a)},
in the space E3, where

D (u,a) = d(x,r) = iio(t)Xo(x) + Z k-1 (1) Xak—1( Z () Xk (x
k=0 k=1

D, (u,a) =alt),

271

and the functions (), do—1 (), ok (1) (k= 1,2,...), and a(z) are equal correspond-

ingly to the right sides of (3.6), (3.7), (3.8), and (3.11).

It is clear that under conditions 81,8, > 0, 1+ 8,3, > d; + &, and using the

inequality
pk(T) >1-— (61 +52) 4010,

we can write
1

<
Pe(T) = 1—(81+82) +818,
Using this relation, from (3.6), (3.7), (3.8), and (3.11) we obtain

5 1 T 1+38; +30,
< -
lio(®)lleor = 7775, 190l + 755, Y0+ s T +60)

, :
x| VT (/ |fo<r>|2dr) +T @) lego 00 o |
0

1 1

oo 2 oo
{Z (A3 Nl ( ||C0T)2} <2p(1+87) (Z (A2 192-11) >

1

=p>0.

2

=

+2p(1+31) (Z (A% Wit |)2>
=1

T 2
+2(1+2p(81 +8,+818))VT (/Z (A | far ( dT)
0

k=1

Nl

+2(142p(81 + 82+ 8182))T [a(t)|| cjo, 79 (Z (AR fluar1 ( ||COT])> )

1 1
2

{i (A3 [l (2 ||C0T)2} <2vV2p(1+ &) (i (A |9) >

1
2

+2\/p 1+8;) (Z 7\.](‘\1!214 )

(3.12)

(3.13)
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1

2

T
+2V2(1+2p(8) + 8, +8:82))VT (/Z (A% | for () sz)
=

1
2

+2V2(142p(81 + 82+ 8182))T [|a(t) O)llcpo,ry (Z (A fluz (e |COT])>

1 1
oo 2 oo 2
+2V2p, (Z (7"2|(P2k1)2) +2V2p, (Z (A% [wae1]) )

k=1
T 3
+2f(1+2p(81+52+6162 (/Z Xk|f2k 1 sz)
.=
1
= 2
+T [la(t) |7 (Z (A fluze—1 ( ||c[or)2> ]a (3.14)

1

1 o0 B 2
cho.r] 3 <kzl £ 2)

1

W (t)—f (;,I)

1
=) 2 oo 2
[ (1+8) (Z (A [@21] ) p(1+38) <Z (A% [war1l) )

1

T 2
+(142p(81 +8+8:8,))VT (/Z (% | fax1( dT«)
0

lla@®)llcor) < ’|[h(t)]71”C[O,T] {

k=1

1
oo 3
+(1+2p(81 + 8 +8182))T [|a(t) | cpo,7) (Z (AR [zt ( |C[OT)2> ]}a (3.15)

where
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Then from (3.12), (3.13), (3.14), and (3.15), taking into account (2.3), (2.4), re-
spectively, we find:

. 2 2T 14368, +306,
Huo(l‘)Hc[o,T] < WH(P(X)HLZ(O,I) 1+5, [lw(x )"L2(0,1)+m

< (VT 1Dl + T a0 o e sy, )

1

0o 2
{2 (AR i1 (1 HCOT])} <4V2p(1+82) [|0" ()| 01

+4V2p(1+8) W' @) 01

+4(1+2p(81 + 82+ 8182)) V2T [ fex (0, ) | )
F2(1+2p(81 82 +8182))T [|a(t) | cpo, 7y (1) g3, »

1

- 2
{Z (AL Il (2 HC[OT)Z} §8p(1+52)H(pm(x)(l—q—px)—3p(p”(X)HL2(o71)

+8p(1+81) W' (x)(1 =g —px) =2p¥ (¥)]| ,, 0.1y

+8(1+2p(81 + 82+ 8182))VT || fue (x,1) (1 = g — px) = 2p £ (x,1) |, )
+2V2(142p(81 +82 +8182))T lla(t)llcio 7y e 1) 13,

+8p1 H(p”/(x)HLz(O,l) +8p2 HWN(X)HLz(o,l)
+2V2(142p(81 + 8 +8182) ) T2V 2T | fua (6, | 1y
+T IIa(t)Hcon Hu(x,t)llggj]v

lla(t )”cor] < H 1HC[O7T]

" 1 ///
X{ h (f)—f<2»f> o <Z7\, ) 2v2p(1+82) [|¢" (x HLZ(OJ)
co,r

+2V20(148) W' ()]l 0.1

+ (1 —|—2p(81 +82 +6182))2@||fxx(xat)”L2(DT)
+ (1+2p(81 + 82+ 8182))T |[a(t) | cpo. 1y ||”(x’t)||B§>T]}’

or

l[d0(t)llcpo,r) < At(T) +B1(T) lla(t) | cjo.7 H”(XJ)HB;T, (3.16)

1

{Z (03 s (1 ucom} < Ao(T) + Ba(T) [a(0)llego e 1), . B1T)
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{Z (03 120l epo.r) } < A3(T) + Bo(T) a(0) o p e, 0) [, -+ (3.18)
(1) ey < Aa(T) +Ba(T) la(t) gy w0, (3.19)

where

A(T) = 1+5 100 |, 0,1

2T 2(1 +381+362)
+ﬁ52”\|’(x)”L2(0,1)+ ( +8 )( )
14381438, 5
(148)(1+82)

Ao (T) = 4V2p(1+8) [|9" ()|, 0.1y +4V2P(L+81) [[W' (Ol 1)
+4(142p(81 + 82+ 8182)) V2T || fex (5, ) |y 0y »

By(T) =2(1+2p(8; + 82+ 6:62))7T,

A3(T) =8p(1+8) [|@" (x)(1 — g — px) = 3p@" (x)|| 1, 0.
+8p(1+81) [[w'(x)(1 =g~ px) = 2p¥ ()|, 0.1y
+8(1+2p(81 + 82+ 8182))VT || fre(x,1) (1 — g — px) — 2p fe(x. )l 1,0y
+8p1 H(P//,(X)HLZ(OJ) +8p2 H"’”(X)HLZ(OJ)
+8(14+2p(81 +82+8182) P TVT || fur(x,1) |y 0y

B3(T) =2v2(1+2p(8; + 8, +8182)) T +2V2(142p(81 + 8, +88,))°T7,

TVTIIf (0 oy

B(T) =

T) = |[[h0)] ™| o

1
X{ h//(t)_f<27t) C[OT] (2‘,7\- ) 2\[[) 148, H(P/” HLZ(OJ)

+2V2p(1+38)) H\WI(X)HLZ(OJ)
+(142p(81 + 82 +8182))2V2T || fue (6, )l 1y ()|}

By(T) = % [IEIG) g (ki x,:2> (14+2p(8; + 82 +818,))T-

Now, from (3.16)—(3.18) we obtain:

1a(x,0)llgy, < As(T) +Bs(T) lla(0)llejo, ) [1uCx.0) I3, » (3.20)
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where
A5(T) =A (T) +A2(T) +A3(T), Bs(T) = B (T) +B2(T> +B3<T).
Finally, from (3.19) and (3.20) we conclude:
. 0)lgg, + 1) o7 < AT) + BT la@) o IOl . B2D)
where
A(T) = A4(T) +As(T), B(T) = By(T) +Bs(T).
So, let us prove the following theorem.
Theorem 2. Let conditions Cy - Cs be satisfied and the inequality
B(T)(A(T)+2)* < 1 (3.22)
holds. Then problem (1.1)—(1.3), (1.6), (1.7) has a unique solution in the ball K =
KR(HZ”E% < R < A(T) +2) of the space E3.
Remark 1. Inequality (3.22) is satisfied for sufficiently small values of 7.

Proof. Let us denote z = [u(x,t),a(t)]’ and rewrite the system of equations (3.9)
and (3.11) in the following operator equation

7=z, (3.23)

where @ = [@1,02]7 and @,(z),92(z) defined by the right sides of (3.9) and (3.11),
respectively.

Consider the operator ®(u,a) in the ball K = K, of the space E% Similar to (3.21)
we obtain that for any z;, 2,z € Kg the following estimates hold:

1Dzl 3 < AT) +B(T) la(t)llcjo,r lule1)llp, <AT)+B(T)A(T) +2)?,
(3.24)
|Pz1 = P22 gy < B(T)R(|lar (1) = a2 (t) | cpo 7y + e (x,0) —ua(x:1) g3, ) (3.25)

Then taking into account (3.22) in (3.24) and (3.25), it follows that the operator &
acts in the ball K = Ky and is contractive. Therefore, in the ball K = Ky the operator
® has a unique fixed point {z} = {u,a} that is a unique solution of (3.23) in the ball
K = Kg; i.e. it is a unique solution of system (3.9), (3.11) in the ball K = Kk. O

Thus, we obtain that the function u(x,7) as an element of the space B%T is continu-
ous and has continuous derivatives u,(x,#) and uy(x,7) in Dy. /

Analogous to [14] one can show that the function u,(x,7) is continuous in the
region Dr.

It is easy to verify that Eq.(1.1) and conditions (1.2), (1.3), (1.6), and (1.7) are
satisfied in the ordinary sense. Consequently, {u(x,7),a(t)} is a solution of problem
(1.1)—(1.3), (1.6), (1.7) and by Remark 3.1 this solution is unique in the ball K = K.
The theorem is proved.
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From Theorem 1 and Theorem 2 immediately imply that the original problem
(1.1)—(1.5) has a unique classical solution.

Theorem 3. Suppose that all the conditions of Theorem 2 are satisfied and
1 1

[rnax=0,0<<1, [g(as

0 0

0+ 1) =03 ) 70 +881) v (3 ).

1
0, / Y(x)dx =0,
0

(1428, +38,+818)T*(A(T) +2)
2(1481)(1+8,)
Then problem (1.1)~(1.5) has a unique classical solution in the ball K = Kg(|z|| g3
<R < A(T)+2) of the space E3.

<1

4. CONCLUSION

In the work, the classical solvability of a nonlinear inverse boundary value problem
for a second-order hyperbolic equation with nonlocal conditions was studied. The
considered problem was reduced to an auxiliary inverse boundary value problem in
a certain sense and its equivalence to the original problem is shown. Then using the
Fourier method and contraction mappings principle, the existence and uniqueness
theorem for auxiliary problem is proved. Further, on the basis of the equivalency of
these problems, the existence and uniqueness theorem for the classical solution of the
original inverse coefficient problem is established for the smaller value of time.
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