3. N. V. Muzylev, "Uniqueness of the simultanecus determination of thermal conductivities
and volumetric heat capacities," Zh. Vychisl. Mat. Mat. Fiz., 23, 102-108 (1983).

4. A. M. Denisov and S. R. Tuikina, "Approximate solution of an inverse problem of the dy-
namics of sorption," Vestn. Mos. Gos. Univ. Vychisl. Mat. Kibern., No. 3, 72-31 (1983).

5. P. du Chateau, "Monotonicity and uniqueness in identifying an unknown coefficient in a
nonlinear diffusion equation," SIAM J. Appl. Math., 41, No. 12, 310-323 (1981).

6. M. V. Klibanov, '"On a class of inverse problems,'" Dokl. Akad. Nauk SSSR, No. 6, 1306-
1308 (1982).

7. V. M. Volkov, "Inverse problem for a quasilinear equation of the parabolic type," Dif-
ferents. Uravnen., 19, No. 12, 2166-2169 (1983). '

8. 0. A. Ladyzhenskaya, V. A. Solonnikov, and N. N. Ural'tseva, Linear and Ouasilinear
Equations of the Parabolic Type, Am. Math. Soc. (1968).

9. A. Fridman, Partial Differential Equations of the Parabolic Type [in Russian], Mir, Mos-
cow (1968).

TWO-DIMENSIONAL CONVERSE PROBLEMS FOR QUASILINEAR THERMAL
CONDUCTIVITY EQUATIONS

V. M. Volkov UDC 517.946

Converse problems on determination of unknown functions which depend on solution
of the original problem and the spatial variable are studied.

One~dimensional converse problems involving unknown functions dependent on the solution
of the original problem were considered in [1]. 1In view of the fact that solutions of con-
verse problems are sought within special classes of functions, we will first define those
classes.

Definition 1. We will say that a function q(u, x) belongs to the class N,[(R,, Ry, 1if

qu, x)€C32([R;, Ry1 X [0, 00))NC((—o0, ) x [0, )) and the following conditions are satisfied:

'(u x)<< 0 for u >0, and for any two functions of the given class their difference q(u,
x) qi(u, x) —-qz(u, x) satisfies the inequality

*tmg (u, x)

x _—4 Uy X) s
17 DL <el@ D, | T

i$§ﬁ, kE4+m<2 , where c is a fixed: constant,

Definition 2. The function o(u, x)ERE[R;, R,], if  o(u, xHEC3+R:2+k ([R), Ryl X [0, o))

o+ tmg (4, x)
Oxk Qum
are valid, and for any two functionsg of the plven class their difference o(u, x) = o3(u, x) —

o2(u, x) satisfies the inequality chaz xﬂh-<ic“0(u ) g-

(|C*®((—o0, 00) X [0, o)) , and the conditions <B E+m<L2, 0<vCo(y, x)<Cp

We will now note some facts necessary for the future.

Lemma 1. Let ¢(f) be a continuous function at 0 <\t < T and

3

£
1
m(t)<1b(t)+c_f<p(r)(1+ T )d"c, 0<t<T , then for any s 0T

0

max [@(f)|<<e max [ (9],
0<tct*

»
o<t

where the constant ¢, depends on ¢ and T.
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Lemma 2. lLet the functions @(¥)€H>T*([0, oo)), \p(t)QH"W{Q (0, Ty satisfy the conFli—
tions ¢ >0, 9'(x) <0, 0Cx < oo, P()>04>>0, and @(x)€HH=({0, o)), p ()€ HHF/2([0, THOL LT,
Then for the classical finite solutiom of the problem ' (1)

Uy =t + g, X), Xo<x<<o0, 0T,
Ulemo = @ (X — Xp), Xy LX< 00,

u‘lx=xu == lp(t)7 0 <t<T’
the estimate O0<Cu(r, H<P(), 0T, x, <L x << 0o is valid.

Lemma 3. Within the assumptions of Lemma 1 there exist a point x* < =, such that in the
region {x,-+ x* {x<< oo, 0<LE{T} the inequality u(x, )< P(0) is satisfied.

Lemma 4. Upon fulfillment of Lemmas 1 and 3 and for f(f, %) EH*2 ([0, T1), [t x)<<—op <<,
in the region {x,<<rx<x +x* 0<{< T} for the solution of the problem of Eqs. (1)-(3), the
estimate U (%, #) << —c<<0 4is valid, where the function £(t, %) is taken from the condition

Uy !x:xo == f(tr xi))» OgtéT' (4)

We will now turn to the direct formulation of the converse problem. We will consider
within the region D(T, xo)={x<x<eo, 0<{T} for Eq. (1) the boundarv problem (2}, (3) as-
suming that the additional information of Eq. {(4) is known for the finite solution of this
problem. Assuming that xX¢ varies over the range from zerc to infinity, our problem then con-
sists of defining the function q(u, x) from a known function f£(t, Xo).

(2)
(3)

Theorem. Let the functions ¢(x), ¢(f), [ (¢, %) satisfy the conditions of Lemmas 2 and 4,
and let the consistency condition (0)= ¢(0), ¢ (0)= (0, x,) be satisfied.Then thesolution of
the converse problem is unique and stable relative to a small change in the function f(t, Xo)
in the class of functions ¢(x, x)ﬂEEﬁ'éﬁ[O, V(T)] , coinciding with each other in the range
Ussacy (0), 0Lx<< oo,

Proof. We will assume that having specified the auxiliary f,(t, Xo) we have found a so-
lution of the converse problem which we denote by {u,(x, t), qi(uy, x)}. Specifying another
function f,(t, xo), we find another solution of the problem of Egqs. (1)-(4), which we denote
by {ua(x, t), qa(ua, %)}, while Ji(w, x) EMG[0, H(T)], ¢ (4. *) EMQI0, (T

We take U({: t)zul(x, t)—-uz(x, t}v i(u’ "5)243’1(“, x)—_ s (us .?C), f"(fa xﬂ) zf} (i’ xﬂ)""fﬂ(t! xo)'
Then for v and q(uz, x) we obtain problem which reduces to an integral equation of the first
kind for determination of the function q(us,, x). With the aid of differentiation and Abel's
approach, the equation thus obtained can be reduced to a Volterra equation of the second kind,
from which the uniqueness theorem follows and an estimate of stability can be obtained.

Similar results were obtained for equations with an unknown coefficient before the first
derivative u, = o{u, X)u., or for an equation written in divergent form: u, = (0(4, X)),
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