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We have considered [1] already the equation of the following
type;
(1) du=1u,~+g(u)
and obtained an apriori estimate for the solution of the Cauchy
problem for 8 space dimension under the condition:

) 6= [gwduz—L

i) |g(w)|Zclul®* (Ju|=k) ¢ is a constant.
In this paper, we shall obtain the analogous results for the space
dimension 7 higher than 3 assuming that the solution belongs to the

(2)

space D"L:.T ] **. Our conditions for these cases are the following;

) 6w=[9mz-L (L>0)

2
(3) ii) |g(w)|=clul"7 2<n=6 (lu|z=k)
iii) |g"(w)|=M, |g"(w)|=M,.
At first we introduce new unknown functions and we obtain a sys-
tem of equations (4).

o _ <p __61>
ot t oa,
(4) D 3 P — ()
ot =t
@i:.@ﬁ_ (7:21,2,"',%).
ot ox,

Our initial conditions for the Cauchy problem for u, v, p;, are u(zx, 0),

v(z, 0), p,(x, ())eCO[ﬁ]“, Col;%]“, C(,[,,%]“ respectively and we suppose
g(u)eC?; here we denote Cp the function space of the functions with
continuous derivatives of » th order and with compact supports.

If we introduce an energy E,(t) of the solution # by the follow-
ing integral form, we can easily prove its conservation, that is to
say

(5) E )= [[ 6+ 1o+ £ St o
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dx means n dimensional space element.
dE [g( )'5{4"0——"‘21% 3pt:|

=4 f [g(u)v—l— > DV Z pt
i=1 i=1 axz

}dm
=0

then, we have

(6) Ey(t)=const. (the conservation of energy).

Next step is the estimation of energy of first order defined by

(7) E0)=1 [ S+ 5300 s,

2,
where v; means KA and p,; means _p:. (that is o*u >
ox ox; 02,0 ; /
In order to obtain the estimation of this energy, differentiating the
system (4) we have

ou; _
P
| vy 2 L ( apss>
(8) i =2 P9 (Wp;  (De;= pry
0Py _ vy (i:l,-u,%)
ot ox, Jj=1,---,n

and we obtain,

s T e

(m is the set of x for which |u(z, t)|=k).
Applying the Sobolev’s lemma for u and p;, we obtain

[19/@)p 0, |do= CEY>-EY* By *<CEY"-E,

and obviously,
f lg(wp,v,|de <92 B+ 92 B g,=Max|g'(w)].
2 2 Jel S

We have
dE, <<CE1/<”“D 9k > E
dt = 0 + 2 + 0
where C, E,, g, are constants,

E

E, [ev 1
E\(t)<enBy(0)+-2og,| £ — 1 |,
(9) D= BO+ Lo T ]

Third step is to obtain the estimation of the energy of 2nd order;
(10) E()=— [ 3 Wi+ 2 pilde.
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We differentiate the system (8) except the first equation.

%)tk—j=§ pssjk_ g’(u)uﬂc —g”(u) ukuj
(11) ap a'v ..
Ak — Y7k (z,g,k:_-l, 2,'--,’1’&)
ot ox,

and we have
@&_—_—-% f 9’ (w)u v dw—%‘ f 9" (wyu,u v, dx.
dt N kI % KIS
i) At first, we estimate the first term (u,,=p,).

f |9’ (W) |dae
é[cflul"_i”?dw]%[fl Dy l%dx]%[fvijdx}k
<cEY"DE|t)
i) [lo"@uu,ldo= [lg"@p ., ldo
s o3 f e ] foe]

<MEVE(t) for [ﬁs 2 that is n§6:|

27 n—-2
i%(tl < ME,(t)Ey(t) + EY*>Ey({t)
ME,(t)*4+EY"»=F(t) (bounded function)
12) E(t) <E0)e] ",
Fourth step is the estimation of the energy of 3rd order;
(13) E0)="5]+ | vhat 3 i
Differentiating the system (11),
st = 351D = 0 (0D =0 (4)PeDs
— 9" (W) Dre;— 9" (W) PP — 9" (W) DD,
o ﬂ’@téﬁ:%ﬂ:—e (3,4, k, e=1,2, -+, m)
gEd—sT—(t)=i’§}=l[—- f 9" (W) D eVs e dx—1 f 9" (W) DyeD 1 el

“‘fgm(u)peplcpjvjkedx]-
The question is to evaluate the third integrals,

f' g,,/(u)pcpkpj'vjke |dx

§M1f| DeDiD sV jie | A

§M1[ f pﬁp%pﬁdw]i[ f vﬁkedwji
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o ] [ ] [ ] o]
SMEEVEV S M E(t)E(t) (4<n=6).
Then we conclude
dga <F,0)E()  (Fy(t) is one bounded function)
(15) Ey(t) S C,Ey(0).
Finally, we obtain the apriori bound for wu(z,¢) by the Sobolev’s
lemma.
For n<5, ||u(z,t)||$* is bounded means that u(x,t) is bounded.
n==6, ||u(x, t)||s¥ is bounded means that u(x,¢) is bounded.
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