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»

In this paper we shall prove two theorems on the convergence to zero of some special
solutions of partial differential equations. The conception of these solutions is a generali-

zation of a conception of quickly oscillating solutions of ordinary equations in the papers
[1} and [2]. ‘

Let n be an integer> 1. The small Greek letters o and f denote n-indices: a = («, ..., &,),
a; are integers >0. We put ' |

n
oc] = _Zlai-

2

We introduce the following notation:

azfeo;z=p;, fori

=1,..,n,
a>f<o;>fB;, fori=1,..,n,
D olel
OxT ... oxy

(if « =0,...,0, then D% = ¢ for any function ¢).
We shall consider the following equation of the N-th order:
(l) Da(P r"f(x, (-Dﬂqo)ﬁs.a,ﬂ#a)

when x = (xy, ..., x,), o = N
and /: R?* - R is a continuous function,

f=flx, (uB)BSa,Ba&m)a q=n+ l:[l (a;4+1)—1.

Let {r,},;=1 be the sequence of positive real numbers, such that r, = co when v — oo
Pyt 1 > ry

\/rfﬂ—rf ~ 0 when v —» .
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Fori=1,..,n let H: be the set contained in the ring {x € R": r,<|x|{<r,+1}. (|-] is the
Euclidean norm). We assume that H, is the boundary of connected set, which contains
a ball with the centre in zero and the radius r,.
Let k be an integer, 1 <k <n. We say that the solution of the equation (1) is [, {r,}]
pseudo-oscillating, if %
(a) D¢ is defined and continuous in [0, )", for Q<Y <y,
(b) sup{|{D'p(x)|: xe Hi*'} 50, v > o0, |
where y = 0 for j =0 and y = (23, ..., %;, 0 O)for]-—l k-1,
(c) AM>0: sup{|D’p(x)}: er’+1}<M
for j=k,..,n—1 and y as above.

Remark 1. For n = 2 and the hyperbolical equation the problem of the existence
of solutions which fulfil (a) was considered in [4]. In this case the conception of a [1, {r,]
pseudo-oscillating solution generalizes the conception of an x-regular {r,} oscillating
solution in [3].

Let 4, = A,(«) be a set of n-indices B such that

ﬁl = Oy eons ﬁs—l = 05— 1> Ogﬁs<ass ﬁs+1 = 0’ cer? B" =0

for some s<k.

.,

THEOREM 1. Let k be an integer, 1<k<n, and o = (%, ..., o,) be an n-index such

that o, # 0. Assume that for all i = 1, ...,n, «; = 0 implies «;., = 0. Suppose that func-
tion [ in (1) fulfils the following condition:
(2) | AC>0  |fISC+ ) Jug)) .

Be A

If qo is a [k, {r,}] pseudo-oscillating solution of (1) then

Y |DPo(x)| — O when |x| » 0 and x € [0, )"
fedx

Now we shall present the second theorem. For /=1, ..., n let {wv} ., be sequences

of posxtlve real numbers such that w! — co when v — o0, 0<1»1;,‘,+ ,—w, = 0 when v - o
= {xe[0,00)": Ji=1, n3v-—12 e X = Wy

We say that the solution ¢ of (1) is W-oscillating, if

(d) D¢ is defined and continuous in [0, )", for 0<y<q,

(e) ¢ =0 on W. |
Let p;: [0, 0)"5x — (wi+a;+1_wi) € (0, o)
when wi<x;<wl,,

THEOREM 2. Let ¢ be a W-oscillating solution of (1) ax=(1,...,1). We assume that
4C: [0, o0)" — (0, o©) such that .

(3) IfI<C(X)(1+ﬂZ |lugh) ,
@) Vi=1,..,n C(x)pi(x)—0

when |x| — oo uniformly with respect 10 (Xy, ..., X;—1, Xix1s rs Xp)-






