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Introduction

In [2] the sufficient conditions for solvability of the problem in the class of smooth bounded
functions were obtained. A problem similar to the one-dimensional Burgers-type equation was
considered in [3], where the question of the existence of solutions was also investigated.

In this paper we prove the uniqueness of the classical solution in the class of sufficiently
smooth bounded functions and formulate the theorem of uniqueness. Also we study the
continuous dependence of the solution on the right-hand side and the initial conditions and
formulate the corresponding theorem.

1. Statement of the problem

In the space ) of variables  choose r different points oy, k = 1,r. In the strip Gio 1) =
={(t,2)|0 <t < T,z € E1} consider the Cauchy problem for the system of loaded non-classical
parabolic equations

ug(t, x) = ay(t)uqa(t, ) + by (t)ux(tv x) + /1 (t7 T, u,v, @u(t)vav(t))v
ve(t, ) = ag(t)ver (8, ) + ba(t)ve(t, 2) + falt, x,u,v,%,(t), P, (%)),
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u(0,2) = up(z), v(0,2) =vo(z), =€ En, (2)

here the components of vector—functions

o o9 )
7ul®) = (attan) gsutt.an)) . Bl0) = (sltn), psu(tian)) o k= T7, =0

are traces of functions u(t, ), v(t,z) and all their derivatives with respect to  up to order ps.
Denote by ZF(Go,r)) the set of the functions u(t, z) defined in G|y ) belonging to the class

obr —

t,x

ou du .
{ (t x)‘at a j C(G[O,T])7]:07"'7p}a

and bounded in (t,x) € Go 7] together with their derivatives,

>

j=0

& u(t, )

Coxd | <C

2. Uniqueness of solution

In [4] the sufficient conditions for the existence of solutions of the problem (1) and (2) in
the class ZZ(G|o¢+)) are obtained. Here 0 < t* < T is a fixed constant. Suppose that p >
max{p1,2}+ +2 > 4, and with this p satisfies the conditions of the existence theorem [4]. In
view of this theorem a classical solution u' (¢, ) € Z2(Gg 1), v' (t,2) € ZE(G[o,4+)) of the problem
(1), (2) exists. We prove that this solution is unique. Suppose that there is a pair of functions
u?(t,x) € ZE(Go4+), v2(t, ) € ZE(Glo 1), along with the functions u'(t, ), v'(t,z), which is a
solution of the system of equations. Then

u,’;(tx) = al(t)u;z(tvx) + bl(t)ui(tﬂ?) + fl(t7$7ui7vi7¢ui (t)aavi (t))’
Ui(tafﬂ) = a2(t)vim(t>x) + b2<t)voic(t7$) + f2(t7$7ui7vi7¢ui (t)@m (t))’
u'(0,2) = uf(z), v'(0,2) =vi(x), 2 € By, i=1,2.

Suppose that the functions aq(t), az(t), bi(t), ba(t), uo(x), vo(x), are real-valued, defined
n [0,7], Gpo,r), E1, respectively and have all continuous derivatives occurring in the following
relation and satisfying it

p+2 k

jar (£)] + laz ()] + [br ()] + [b2() + Y TR o
k=0

p+2 k

+ Z —vgl(x
k=0

Functions f; and fo are real-valued, defined and continuous for any values of their arguments.
For all t; € [0,T], u(t,z), v(t,z) € ZPT2([0,t1]) these functions as functions of the variables
(t,x) € Go4,] are continuous and have continuous derivatives occurring in the relation

(z)

p+2
Qﬁ@%wu% Bl '\htmwu%wwwW)samm 3
J=

where the constant C(u,v) depends on the functions u(t, z), v(t,x).
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The difference u!(t,z) — u?(t,x) = U(t,z), v'(t,z) — v*(t,r) = V(t, ) is a solution of the
system of equations

Ui(t,z) =a1(t)Use(t,2) + b1 () U, (t, x) +

+ fg(t,l‘,ul Ula¢u1 (t)vazﬂ t)) f2(t7x’u27vzv¢u2 (t)a¢v2 (t))a

U0,z) =0, V(0,2) =0, z € Ej. (5)

Condition 1. Suppose that the function f;, f» such that Vt; € (0,T], Yul(t, ), u?(t,z) €
Z8(Go.1,1), Yo' (8, ), v2(t,2) € ZE(Glo,4,]), the following relations hold:

fl(tuxaulavlvaul(t%@vl(t)) - fl t,fE,u2,'[}2,§0u2( ) D2 ( )) -

_1_2.1Tp1751 07 ol
—(u u) F + mu(taak) axsu (tvak) Fk:,s+

Condition 2. The functions F', F}\ , G, G,lc’s, F?, F,, G? G ,, where k = 1,7, s = 0,p;
are known and sufficiently smooth, depend on t, x, ul(t,z), u%(t,z), vi(t,x), v3(t,x), B (1),
B2 (t), Bpi(t), P,2(t) and have all continuous derivatives occurring in the following relation and
satisfying it:

pl(Fl ’Gl ’FZ ’GQ
7=0
o o o7
+;ZO<W |+ |G| + s | + ’aﬂci,s))sa V(t,7) € Glo) ()

C' is a constant independent of U(t,x), V(¢,2) and their derivatives.

Theorem of uniqueness of the solution. If a solution of the system of equations (1) and
(2) exists in the class ZE(Go4+)), where p > max{p1,2} 42 > 4, then under conditions 1, 2 it is
unique in the class Z8(Go ¢+)-

Proof. Represent the system of equations (4) in the following form

Us(t, ) = ay () Upe(t, ) + b1 (1)U, (t, ) + U(t, z) F 4

+iz< takF,”)JrV(tIGlJrii(ag (tak)Gks)’

k=1 s5=0 k=1s=0
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Vi(t, ) = ay (t) Ve (t, ) + by (1) Ve (t,2) + U(t, x) F2+

+§T:Z< takF“)—FV(thz—i—;;(aas (t,a)G? )

k=1 s=0
Introduce the non-negative, non-decreasing on [0, t*] functions

my(t) = sup

m2(t) = sup
Gro,1)

Glo,¢

0°
Ve ).

0*
7V (E2)

,s=0,1,...,p1.

By the maximum principle, for (§,z) € Gg 1, 0 <t < t* we obtain

|U(&,2)| < exp <£-Gsup |F1> (ZZ sup |FL,|-m(t)+

[0,¢%] k=1 s=0 Clo,¢%]

Glo,ex] k=1 5=0 C10,t*]

V(& 2)| < exp <€‘Gsup G2> (ZZ sup |G} | - mi(t)+

[0,¢%] =1 s=0 G1o,t%]

+mg(t) - sup |Gl|+zz sup |G, . - m()) 53

Glo,ex] k=1 s=0 Gl10,¢7]

+ mg(t) - bup |F2|—|—ZZ sup |F |- m()) £

For (¢, ) € G+, 0 <t < t* we have

U (& x) (Zm +Zm ) V(¢ x) <Zm +§:Om§(t)>-t.

Apply sup to the both sides of these inequalities, due to the fact that the functions m}(¢)

[0,]

m2(t), s=0,1,...,p1, 0 <t < t* are nonnegative, we obtain:

Cr- (ZJ me(t) —&—z(:)mi(t)) t, m(t (Zm +Zom;(t)> t. (9)

We differentiate the equations j times wrt x, j =1,..

-y P1
By 9i+2 j+1
@Ut(tVT]) alﬁU(t x)+b18 +1U(t,x)+
aH D) L e O° -
< Dyt )+ Y Ut an) g P
k=1 s=0
al a‘*l o O° o7
l 1 1
(cj V() 6 ) 4 0 LVt Gl
k=1 s=0
7 §itl
B Vi (¢, ) aga +2V(t,x) + bo pyeEs) V(t,x)+
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In view of the maximum principle, we obtain the similar estimates:
p1 D1
mi(t) < Cy - (Z mi(t) + Zmi(t)) t,
s=0 s=0
P1 p1
w0 < 0o (Sl + o) o
s=0 s=0

Then we add these inequalities and get

S (mi(t) + m2(0) < ©- (z (mi) +m§<t>>) b s=lm

s=0 s=0

j=1,...,p1, 0 <t <t (10)

1
Hence for t € [0, ], where 6 < rok it follows that
P1
Z (ms(t) +m2(t)) =0.
s=0
As mi(t) >0, m3(t) >0, then for all (¢,z) € Gjg 9 we have
U(t,z) =0, V(t,z)=0.
Similarly, because C' does not depend on 6 for t € [#,26] we obtain that

U(tax) =0, V(t,.]?) =0, (t7£L') € G[0,29]~

After the finite number of steps, we obtain
Ult,r) =0, V(t,z)=0, (t,x)€ Gy (11)
Hence it follows that
ut(t,x) = u?(t,z), o'(t,x) =0*(t,x), t€[0,t*], x€Ei.

Therefore, the solutions coincide in the whole domain G+ in the class ZZ(Gjo4+)). The
uniqueness theorem is proved. O

Consider the example of an inverse problem for a system of parabolic equations for which the
existence of the solution was investigated in [5].

Example. In the strip Il r) = {(t,2)[t € [0,T],7 € E1} we consider the problem of finding
real-valued functions U(¢,x), V (¢, ), g;(t), i = 1,2, satisfying the system of equations

Ut - Uix + bll(t)[]2 + bl?(t)v + g1 (t)ml(t7 J?),

(12)
Vi = Vag + b21())U + baa (1) V> + ga(t)ma(t, x),
the initial conditions
U(O,CC) = UO(:L')v V(O,SU) = VO(x)v x € L. (13)
The solution satisfies the overdetermination condition
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where b;;(t), m;(t,x), Up(x), Vo(x), Bi(t), 4,7 = 1,2 are given real-valued functions. Let the
consistency conditions be fulfilled

Uo(0) = B1(0), Vo(0) = B2(0).
Let the following condition hold
|m;(t,0)| =26 >0, i=1,2, t€][0,T], &§— const.

All input data are real-valued, sufficiently smooth and bounded functions with their deriva-
tives in Iljg 7.

The problem (12), (13) is reduced to the auxiliary direct problem
Up = Upy + bur (1) U? + bra (1) V +
+ma(t,2)my " (,0) (B (t) — Ua(t,0) — biy (£) B3 () — bra(£)V (£,0)),
Vi = Vi + b1 (U + bao () V2 +
+ma(t, x)my ' (t,0) (B5(t) — Via(t,0) — bar (U (£, 0) — baa(£) B3 (2)),
U(0,2) = Up(z), V(0,2) = Vo(a).

Differences W (t,z) = Ui (t,z) — Us(t,x), Q(t,z) = Vi(t,z) — Va(t,x) are a solution of the
problem

Wy = Waa + bt (YWU' + U?) + bi2()Q + ma(t, x)my ' (£,0) (—Wae(£,0) — bia()Q(2,0)),
Qt = Qaa + b1 (W + boo()Q(V' + V?) + ma(t, m)my (¢, 0) (—Qaa (t, 0) — by ()W (2,0)),
W(0,2) =0, Q(0,z)=0.

Check the conditions of the Theorem
Filt,a, ULV (8), By (1) = it 2, U V2, B (1), By (1) =
= (U = U*)F' + (Ugy (1,0) = Uz, (1, 0)) Fi 5 + (VI = VHG' + (V(t,0) + VZ(t,0))G1 o,
folt,x, UL VY (8), By (1) = folt, 2, U, V2, By (1), By (1)) =
= (U'=U*)F*+ (U'(t,0) + U*(t,0)) F7 o + (V' = V)G* + (V. (t,0) — V2, (£,0)G3 5,
where
F'=b(t)(U" +U?), Fly=—ma(t,)mi"(t,0), F>= by, F{y= —barma(t,z)m; " (t,0),
G'=bia, GP=bp(t)(V' +V?), Gi o= —biami(t,x)mi " (t,0), G} 5= —ma(t,x)m; ' (t,0),

are known, sufficiently smooth and bounded functions.

Conditions 1, 2 of the Theorem of uniqueness of the solution are fulfilled. Hence, the solution
of the problem (12), (13) is unique.

3. Continuous dependence of the solution on the initial data

In the space F; of variables 2 choose r different points oy, k = 1,r. Consider the Cauchy
problem for the system of loaded non-classical parabolic equations
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Ui(t, ) = a1 () U (t, ) + by () U, (t,2) + U(t,2) F (t,z) + F3(t,2) + V(t,2)G (t, z)+
+ i i aa; U(t, ar)Fy o(t ) + Z i %V(t, ar)Gl . (t, @),
Vi(t, ) = az(t) Vi (t, ) fz; t:)(‘)/( z) + U(t,z)F?(t, z) Tlc;(ix) + V(t,2)G?(t, 2)+ (15)
+ k; :10 aa; Ut ar)FZ ,(t,x) + ; g:o %V(t, ax)Gi 4 (t, @),
U(0,2) = Ug(x), V(0,2) = Vo (), = € Ey. (16)

We choose and fix p > max{p1, 2} > 2. Suppose that the functions a;(t), b;(t), Up(x), Vo(z),
i,j = 1,2 are real-valued, defined in [0,T], Go,1], E1, respectively and have all continuous
derivatives occurring in the following relation and satisfying it

dk

p+2 dk
la; ()] + b:(t)] + > s

dz*
0

Uo(x) Vo(z)| < C. (17)

+
k

Constants C are different and independent of the splitting parameter 7, Uy(x) , Vo(z), F3(t,z),
G3(t,x), U(t,x), V(t,z) and their derivatives here and below.

The functions F1(¢,x), F,i)s(t,x)7 Gl(t,x), G,1€7s(t, x), F2(t,x), Flis(t,x), G?(t,x),
Giys(t,ac), F3(t,z), G3(t,x) where k = 1,7, s = 0, p1, are known, sufficiently smooth and have
all continuous derivatives occurring in the following relation and satisfying it:

p+2 1 j 8J
(pl 'Gl ’F ’az ‘ P ps +‘,G3+
] oxJ
7=0
0 o0’ >,
+;§(‘W g ’aaG’” ‘83F’” +’M k,s)><c, V(t,z) € Glo)- (18)
Introduce the notation, where k=0,1,...,p+ 2
8 P
o)y =3 sup_sup [ (6] matn) € Z2(Grom).
(S0 0<EST 2€Ey

, (19)
h = Y @ h h Z2(G
Ira(@)ley = 3 sup [ 251200 hate) € Z2(Cloa):
_ oF
U]z(t) = sup Ssup jUT(Eax) 9
nT<{LtxEE oz
ot nt <t< (n+1)r, (20)
VIi(t)= sup sup |=—V"(& )],
k ( ) nT<£§t 1651 dxk (6 )
— ok — oF
Uk(0) = sup 78 U0(@)] Vi (0) = sup 5% (@) (21)
L p2 2 o p+2 . p+2
U (t) =Y Ui(t), V7(t)=>_Vi(t), U©0)=> T(0), V(0)=>Y Vi(0)
k=0 k=0 k=0 k=0
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We use the method of weak approximation. The system of equations (15) is split into three

A
fractional steps on differential level and time shift by 3 in the traces of unknown functions

Ul (t,z) =3 (a1 ()Uz,(t, ) + bi () Uz (¢, 7)),
n7<t<<n+ >7', (22)
Vi (t, @) = 3 (a2 () Vi, (8 2) + b2 () V] (L, @), 3
U7 (t,2) = 307 (t - %x) Fly3yT (t - ga:) Gl
Vi (ta) =307 (1 - Soa) F2+3V7 (- 2.2) G2, (23)
<n+3>7'<t< <n+3>7',
- e 0° T 1 0° T 1 3
Ui (t,z) = 322 92 U(t - §7ak)Fk,s + %V(f - §a@k)Gk,s +3F”,
k=1 s=0
T ~ o* T 2 0* T 2 3 (24)
Vi(tz)=3) Y o U= 3 an) FE + 5=Vt = 2, ai)GE, ) +3G%,
k=1 s=0

2
<n+3>7<t<(n+1)7.

On the first fractional step ¢ € (0, %] we use the maximum principle, with the notation (21).

We obtain the following estimates

U(t) <U0), V7(t) <V(0). (25)

At the second and third fractional steps, differentiating with respect to x from 0 up to order p+2
including, then integrating over the time variable and using the time shift in unknown functions,
taking into account the notation (20), we obtain:

— on the second fractional step t € (%, 2?7]

W(t)gi(z)-FCF(*)T—f—CW( )T,
I O (26)
T < T — T — T
(t) < (3)+CU (3>T—|—CV ( )7’,
— on the third fractional step ¢ € (%T, T]
— (27 (27 — (27 sy oF
U <0 (=) +C|U (= Gl = ; —F°| |,
<0 (5)+o(r (5)+ 7 (5)+ & o e )
pi2 (27)
VTt)<VT Y polor () 477 (2 +) " sup su a—kG?’
h 3 3 3 k:0$€£10<£IS)T axk T

Considering inequalities (25), (26) and (27) with the notation (20) on the zero whole step we

get
cr |77 572 = o 3 o 3
U'(t)+V7(t) <e”"|U0)+V(0) + sup sup |=——F°|+ sup su —0G -
O+ O+ V) + )| sup sup 55|+ sup sup |5
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pt2 9k ok
—Z sup sup —kF?’ + sup sup —kG?’ .
= \weB0<e<r |02 2€E0<e<T | 0T
On the interval [0, T
P12
or [— — .
UT(t)+V7(t) < et U(O)+V(O)+Z sup sup |- 3|+
o \ZEE10<EST
ok pt2 ok 9k
+sup sup |=—-G3 — sup sup |=—F3|+ sup sup |—G3||.
veB0<e<T | 0Tk kZ:O weE0<e<T | 0k ceB0<e<T | 0TF

These estimates guarantee the fulfilment of the conditions of the Arzela Compactness Theo-
rem. By this theorem, some subsequences U™ (¢, z:), V™ (¢, x) of the sequences U™ (¢, z), V" (t, x)
of the solutions (22)—(24) of the split problem converge together with all relevant derivatives
with respect to x up to order p to the functions u(t, z), v(t, x) respectively, that according to the
theorem of convergence of the weak approximation method is the solution to (1)—(2). Using this
notation (19) we get

U2l + 1V 2)p < C (100|242 + Vo(@)ll2p42 + |2 [l1p2 + [|GP[l1p42) —
= (1P ps2 + [1GP 1 p42) -

Theorem (continuous dependence of the solution on the initial data). Assume that
the condition (17) is satisfied, for p > max{p1,2} > 2, so there exists at least one solution
belonging to the class ZE(Go 1)) for which we have the estimate ||U(t,x)|[1,p + ||V (¢, 2)|]1,, <
< C ([l00(@)ll2p+2 + Vo(@)ll2pr2 + [1F|1pr2 + [|GPll1p42) = (I1FP (1942 + 1GP 11 p42) -

For the system of equations (1), (2) consider two sets of input data u}(z),vi(x), fi, fi €
ZP*4(Gpo17), where @ = 1,2, p > max{p1,2}. Then by the existence theorem the solution
u'(t, ), v'(t, ) exist in the class ZET2(Go,71). This solution satisfy the conditions of the unique-
ness theorem for p +2 > 4. If u'(t,z), v'(t,z) € ZET?(G|g4+1), then functions fi and fi satisfy
the condition (3). We obtain

ui(t,2) = a1 ()i (8, 2)+b (t)us, (8, 2) + fi (8 2,0’ 0", 3, (1), B (1)),

vi(t, @) = az(t)vg, (1, 2)+b2(t)vy (8 2) + fo (b, u', 0!, 0 (1), By (1)),
u'(0,2) = ui(z), v'(0,z) = vj(x).

Introduce the notation u(t, z) = ul(t, ) — u?(t,z), v(t,r) = vi(t,x) — v2(t, ), up(t,z) =
= uj(t,x) —ud(t,z), vo(t,x) = vi(t,z) — v3(t,x). Subtracting the second system of equations
from the first one we get the following

up(t, @) = a1 (g (6, )01 (Hug (t,2) + fL(E 2,0t 01 G (1), 8,0 (1) —
— [t 0?0, B2 (1), B (1)) + F3(E 0, 0%, 5,2 (1), 8,2 (1))
vi(t, @) = ag(t)vge (t, ) +ba ()0 (, ) + f (82,0t 0" 80 (8), By (8) -
— fa(tz,u? 0% B2 (1), B2 (1) + G3(t, @, 0%, 0%, 8,2 (1), Boa (1)),
w(0,z) = ug(x), v(0,z) = vo(x),

where
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F3= fl(t z, u? ’U27¢u ( )7@1}2@)) - ff(t,m7u2,v2,¢u2(t),¢v2(t)),
@_ f2 (t z, u y U 7‘»0u2( )v@vZ(t)) - f22(tv$7u2702v¢u2(t)1¢v2(t))'
By Conditions 1 and (18) we obtain

(1, 2) = 1(Ouza(1.0) + 1O (t2) 4 ult, ) 40606+ S (FattanFL, ) +

k=1 s=0

+ZZ ( t Ak Gk 5) +ﬁ(t’xvu2aU2a¢u2(t)7¢v2(t))7

k=1 s=0

vi(t, x) = ap(t)vag (t, 7) + ba(D)va (t, 2) + u(t, 2) F2 + v(t,2)G2 + > Y ( s u(t, ag) F2 S)

k=1 s=0
T p1 95 L
2.2 (amsv(t,ak)Gi,s) + GOt 2,03, 0%, B (), e (1),
k=1 s=0
uw(0,2) =up(x), v(0,2) =wvo(x).

For the resulting problem using the Theorem (continuous dependence of the solution on the
initial data), we get

lu(t; 2)[l1p + [[o(t, @)1, < C (Iluo(:v)

2912+ [00@)ll2pt2 + [Pl + [1C |1 ps2) -

~ (1P l1ps2 + 1 ps2) -
Example. In the strip Il 7y = {(t,7)[t € [0,T],z € E1} we consider the problem of finding
real-valued functions u(t, z), v(t, z), g(t) satisfying the system of equations
Ut = Ugg + w0 + b11(E)u + bi2(t)v + my (L, x),

Vg = Vg + bo1(8)u + bao (t)v + g(t)ma(t, x),
the initial conditions

u(0,x) = up(x), v(0,2) =vo(x), =€ Fy. (29)
The solution satisfies the overdetermination condition

v(t,0) = B(t), tel0,T],

where b;;(t), mi(t,x), wo(z), vo(x), B(t), 4,5 = 1,2 are given real-valued and bounded functions
with their derivatives in IIjg 1. Let the all consistency conditions be fulfilled. Assume that the
input data are sufficiently smooth and there is a solution in the class Zg(G[O,T]). This is not
difficult to prove, by analogy with reasoning in the article [1].

For the system of equations (28), (29) consider two sets of source functions m? (¢, z), m4 (¢, x),
i = 1,2, satisfying the conditions of the theorem of existence of the solution [1]. Then according
to the theorem there exists a solution u’(t,x), v'(t,x), g*(t) for each set of input data. Let the
following condition hold

|m;(t,0)| >8>0, i=1,2, t€][0,T], &— const.

Introduce the notation U(t,x) = ul(t,z) — v?(t,x), V(t,x) = vi(t,z) — v%(t,z), Q(t) =
= g'(t) — g*(t). Subtracting the second system of equations from the first one we get

Up = Upz + 0 V402U + by (1)U + bia(H)V 4+ mi (t, ) — mi(t, ),
Vi = Vi + bo1 ()U+boa()V + g' (t) (m (¢, z) — m3(t, 2)) + Q(t)m3(t, z),
U0,2) =0, V(0,2)=0, V(t0)=0.
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Having reduced it to the auxiliary direct problem, we get the following

_ Vea(t,0) = b (U (£,0) — ' (#) (m (£, 0) — m3(t,0))

“ TH)

Up = Upp + 0V 4+ 02U + b1 (1)U 4 bia(1)V +mi(t,x) — m3(t, x),

Vi = Vaw + ba1 () U+ ()V + g (1) (ma(t, ) — m3(t, @)+ (30)
() V60 b (U, 31)2& g()l)(t) (m3(t.0) = m3(t,0)
2\Y
U(0,2) =0, V(0,z) =0. (31)

The system (30), (31) is a special case of the system (15), (16).

U =Ug, + (bll(t)+v2)U + (b12(t) + ul)V + m%(t,:z:) — m%(t,x),

Vi = Vaa + b ()U+ba2(8)V — még g Vi (£,0) — bzl(t);(rzgt()t)’ 2 U(t,0)+
malt, ma(t,
1 ml o mz m2 r
g (0 (mi(t,z) — md(t,z)) — LN z<t»07>n§(t 35“0” 3(t,x)

Functions

ba1 (tym3 (¢
Fl=by(t) + 0% F?=by, Fl,=0, F12,0:*721( s 2)

) FS: m%(t,z) - m%(tx)v

m3(t,0)
m3 t,x
Gl = blg(t) + Ul, G2 = bgg(t), G%,O = O7 GiQ = — méit,(};’
1 1 2 2
3 _ 1 1 2 g (t)(mg(t,0) — m5(¢,0))m5(t, x)
G =g (t)(mb(t.x) — m3(t,2)) R :

satisfy Conditions 1 and (18), are known, sufficiently smooth and bounded functions.

Given the functions u®(t, x),v*(t,x), g(t),i = 1,2 are classical solutions of the original problem,
so they are continuous and bounded together with their derivatives in Z;L(G[()’T]). Using the
theorem (continuous dependence of the solution on the initial data) taking into account the
notation (19) we get

[l SCOSgETWi(&x) = mi(& 2)| < Cllmy(t,x) — mi(t,2)ll1e,
< =

6% < sup sup_ [g(0)(mi(€,a) - mi(e, ) — LETED (& 0)mi6,)
TEE0<ELE m3(&,0)
< Cllm(t, ) — m3(t,2) .5

<

Ut 2)a + [V (E2)la < Clmi(t,2) — mi(t,2)lls + [ma(t, 2) — m3(t 2)ll1,6)—

= [Ima(t, ) = mi(t, 2)[l6 + |lma(t, ) — m3(t, 2)||e-

|Q| < sup sup _Vxx(gvo) - b21(€)U(€7 0) — gl(f)(m%(f,()) _ m%(f’ 0))
= zeE10<ELE m%(€7 0)

<

< C(llmy(t,z) — mi (¢, 2)l|16)-
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Thus we have: if the input data are close, the corresponding solutions in the introduced norm
are close too.
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O €eINMHCTBEHHOCTU 1N HereprBHOﬁ 3aBUCHMMOCTHU OT BXOJHBIX
AaHHbIX pelleHnsd CUCTEMbI ABYX HalrpPpy>KeHHbIX
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Cubupckuii deiepajbHbIil YHUBEPCUTET
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Poccus

Mui pacemampusaem 3adavy Kowu 0as cucmemv, 0OHOMEPHHIT HAZDYHCEHHBIT NAPAOOAUNECKUT YPasHe-
nuti. JJoxasana eOuHCMEEHHOCb U HENPEPBIGHAA 3A6UCUMOCTL PEWeHUT 0m 6LOOHLLT JGHHHT 6 KAACCE
2000KUL 02PAHUMEHHBLT PYHKUUL.

Karoueswie crosa: nazpysicennoe ypashenue, Cucmema napabosuteckur ypasrenut, memod caabot an-
npoxcumayuy, 3adawa Kowu, eduncmeenHocms, Henpepuienas 3a8UCUMOCTb PEWEHUA OM 8LOOHIT 0aH-

HBLT.
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