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1. In the paper [3] it was studied some properties of the functions
which are solutions of equation

(1) Aty = 0,

where A is Laplace’s operator.

The purpose of this note is to give another alike properties, as apriofic
estimates.

The notations and notions are those used in the paper [3].

9. TIn this section we deduce some triharmonic, biharmonic and harmo-
nic functions in the domain D from the solutions of equation (1).

It holds the following

rHEOREM 1. If w = w(x, ¥, z) is a solution of equation (1) then the
Sfunction

-

@ W, = Aw, — i (% — a)Akw

is biharmonic, for any (a, y, z) € D.
Proof. Through direct calculation one finds that

AT, = A (Aw,, = % (x — a)Azw) — Avw, — %AZ[(x — @) A w] =0,

which shows that W, is biharmonic function.
Thus, it holds the following
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THEOREM 2. If w is a solution of equation (1) then the Sfunction

(3) W, = Aw,, — %Azw—%(x—a) Azwx—l——;—(x—aPAaw

is harmowic, for any (a, y, 2) € D.
Proof. Through direct calculation we have

AW, = A, — % Aw — %A[(x — a) Aw,] + % A[(x — a)? Mw] =0,

therefore W, is harmonic function.
Also, we have _
THEOREM 3 If w is a solution of equation (1) then the function

(4) Wy = |gWy — %1’ L AW,

is subharmomnic, for any (a, y, 2) < D. _ _
Proof. The Theorem 5 of [1] must be applied to the biharmonic func-
tion W,.
TH]IE‘,OREM 4 If the function w is solution of equation (1) then the Sfunction

(5) Wi=W,—2 - gW, +%72-AW1

is harmowic, for any (a, ¥, z) € D. _ '

Proof. The Theorem 6 of [1] can be used to the biharmonic func-
tion Wi.

TH;DOREM 5. If the function w is solution of equation (1) then the function

(6) W,=|yW, — % y - AW,

is a subharmonic fumction, for awy (a, v, z) € D, where W, s the function
1 1 1

(7) Wy = Wy — A Aw — r (x — a) AW, + o (% — a)? A*w.

Proof. Because W is the biharmonic function of Theorem 2 of [3],
we can apply the Theorem 5 of [1] to it.
THEOREM 6. If the function w is solution of equation (1) then the Sfunction

8) We—= Wy — 2 VW0+%72AW0

is a harmomwic fumction, for awmy (a, y, z) = D. _ .
Proof. We can apply the Theorem 6 of [1] to the biharmonic function
W,.
3. In this section we give some aprioric estimates for the functions
which are solutions of equation (1).
Thus, it holds the
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THEOREM 7. Let w be a solution of cquation (1), which have all pariral
devivatives wntil the 6-th order comtinuous on D and on the boundary I' of
domain D. Then, for any point (a, b, c) € D the estimate

© . Aw,.(a, b, c) —%Azw (@, b, ¢) < max W,
_ N T

is true. )
Proof. We can apply the common maximum principle for the harmonic
function W, of Theorem 2.

Also, it holds the

THEOREM 8. Under the assumtions of Theovem 7 the estimate

(10) IVAw,(a, b, c¢)| < max W,
p

1S true.
Proof. We can apply the maximum principle for the subharmonic
function (Au > 0) in the case of subharmonic function W of the Theorem 3.
THEOREM 9. Under the assumptions of Theovem 7 the estimate

(11) Aw,(a, b, ¢) < max W,
r
s true.
Proof. We can apply the comimon maximum principle in the case of

harmonic function W, of the Theorem 4.
THEOREM 10 Under the assumptions of Theovem 7 the estimate

(12) \V[wm(a, b, o) — < Aw(a, b c)]

< max Wy
F

s true.

Proof. We can apply the maximum principle for subharmonic functions
in the case of subharmonic function Wy of the Theorem 5.

THEOREM 11 Under the assumptions of Theovem 7 the estimate

(13) W (a, b, ¢) — %Aw(a, b, ¢) < max W,
.

18 true.

Proof. We can apply the common maximum principle in the case of

harmonic function Wy of the Theorem 6.
REMARK. The Theorem 11 is just the Theorem 8 of [3] in another
words.
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