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In [1,21 the author investigated the problem on the stability of the 
solutions of a nonlinear equation of heat conduction. 

Here it will be shown how one can use the theory of semigroups of 
operators to formulate analogous results for a nonlinear parabolic equa- 
tion of higher order 
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with vanishing boundary conditions 

in 

au 
u Ir =: a~ am-1 u = . . . = .- 

r anm--l I = 0, u @, 0) = 0 (4 
r 

the space L,(a), i.e. 
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Here LU is a uniformly elliptic operator of order 24 whose Coeffi- 

cients (depending on x only), as well as the boundary r of the bounded 
region B of an n-dimensional space, satisfy certain conditions of 
smoothness. 

Let us assume that the operator L is representable as the sum of 
positive definite, selfadjoint (in the sense L2), and skew-WInmetric 
operators. Then. as was shown bg Soloalak tgl, the operator L will 
generate a strongly discontinuous semigroup T(t) (t > 0) of bounded 
operators, in L,(a), sstisf?ing the inequality 
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II T W II < Ce-“, P>O (4) 

With the aid of this semigroup one can obtain the generalized solu- 
tion of the problem (l), (2) as the solution of the nonlinear integral 
equation 

Theorent. Suppose that for u(r) E Lp(R), /l~fl d y, t > 0, we have the 
inequal itg 

where 

03 
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e-af~-Ck)f 4 (t) dt < + oc 

6 

Then for every E such that 0 < E < y, and for 

t 

the solution u(t, X) of the problem (1). (2) will satisfy the inequality 

that is, the vanishing solution of the equation (1) is exponentially 
asymptotically stable. 

The proof of this is almost identical to the one used in [21. 

Note f. A strongly elliptical operator generates a semigroup with the 
same properties as the semigroup of a uniformly elliptic operator [31. 
Therefore, one can formulate this theorem also for a nonlinear parabolic 
system 

au, 
-&- = -_LiU-j-fi (t, 2, us, 0 . ., UJ, P = (u,, * * .( ur) (1 = f, . . *, r) 

where L = (L,, . . . . Lr) is a strongly elliptic operator. 

Note 2. If Lu is not positive definite, but only bounded from below, 
and if it does not have pure imaginary points in the spectrum, then one 
can obtain analogous inequalities for the bounded solutions of equation 
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(1). exponentially growing estimates from below for the unbounded solu- 

tions, and one can establish the asymptotic stability of the vanishing 

solution in the class of bounded solutions, just as was done in [41 . 

A’ote 3. The presence of the constant C in the inequality (4) is im- 

portant, because this constant can be greater than one for equations of 

higher order, in contrast to the case m = 1 when C = I, as was shown by 

Sobolevskii [51. 
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