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Abstract One of the present problems in mathematics is the Navier-Stokes equation, which describes the motion of
viscous Newtonian fluid and which is a basic of a hydrodynamics [1]. Therefore in this work we solve a nonstationary

problem Navier-Stokes for incompressible fluid with viscosity.
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1. Introduction

If to designate components of vectors of speed and
external force, as

v(x,t)=[v;(x,1),0:(x,t),03(x,1)],

f(xt)=lfi(x.t), f2(x,0), f3(x.1)],

that corresponding problem Navier-Stokes is represented in a
kind

oy; 23: ov; 1 oP
i~ =Sim— o tudo, (L)
j i i
ot Iy Ox; OX;
(1.2)

divv =0,Y(x,t)eT =R x[0,T)],

b |t:0 =U0(X7,%2,X3), V(x,%5,%3) € R?, (13)

M > 0 is kinematic viscosity, 0 is density, 4 is Laplace
operator. The additional equation is the condition
incompressibility fluid (1.2). Unknown are speed V and
pressure P.

The decision of many problems of theoretical and
mathematical physics leads to use of various special weight
space. In works [7, 8] for the first time have offered a method

which gives solution of problem Navier-Stokes in Gﬁ (Dy).

To answer the brought attention to the question, we offer
the following method of the decision of a problem
Navier-Stokes. For this purpose (1.1) we will transform to a
kind

* Corresponding author:

omurovtd@mail.ru (Taalaibek D. Omurov)

Published online at http://journal.sapub.org/ajfd

Copyright © 2014 Scientific & Academic Publishing. All Rights Reserved

i i —
Oy +6; = 1 _;Pxi —5 Oy HHAL,(1=13).(14)
S i
6= 2. (Vv =50y ) (1.5)
j=1
where
9i|t=0 = @O(X],XZ,X:’»),V(X],Xz,Xj»)G Rj,
3
Q(xi,xzjxsyf)EZUiZ(xl’xzystf),
i=1
3 ) 3 o
0, =2y v 0F = 000, (1=1.3),
j=1 i=1

without breaking equivalence of system (1.1) and (1.4), (L.5).
The received systems (1.4), (1.5) contain unknown functions

v;, ‘91‘ and pressure P. Here 491-0 - known functions because
are known UjOJUij,- .
The developed method of the decision of systems (1.4)

and (1.5), is connected with functions &;,(i=1,3), i.e.
A 10td =0,0 =(6,,6,,0; );rotv # 0, or
A)) divl = 0, rotv =0, or
Aj) 91' is any functions if, accordingly, as necessary
conditions, take place: ao) rotd” =0,6% = (6?,69,6¢ ),
ap) divg? = 0, ap) 0" s any functions.

The work purpose. The main object of this work the
proof - existence and singleness the problem decision
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Navier-Stokes for an incompressible fluid with viscosity in
cases (A)-(Aj).

Theoretical and practical value. The Received
decisionson the basis of the developed analytical methods
proves in the general applicability of the equations of
Navier-Stokes. Thus it is proved that the system (1.1) has the
single decision in cases (A;)-(A3). The received results prove
to legality of the requirement [1].

Remarks: 1. The Beale-Kato-Majda regularity criterion,
originally derived for solutions to the 3D Euler equations [2]
and holds for solutions to the 3D equations Navier-Stokes [5]
and at that is proved an inequality of a criterion
Beale-Kato-Majda [5] for an this problem, and the criterion

can be viewed as a continuation principle for strong solutions.

A further generalization was presented in [7] where the
regularity condition is expressed in terms of the time
integrability.

Let’s note that there are several criteria of a priori
estimates. For instance, it is sufficient to prove an estimate

[5]

Ty
sup“rotv(xl,xz,xj, t)|dt<M<oo (1.6)
Ry

where M is a constant as (1.6) for the proof aforesaid the
statement.

2. In a case 0 < <1 the current is considered with
very small viscosity, i.e. in viscous liquids, when force a
friction a very small, than forces of inertia [9, 10]. Here
Reynolds's number is very great (Re>2300) there is an
border layer in which viscosity influence is concentrated.
Therefore the analytical methods giving the decisions of a
problem Navier-Stokes allow to reach full understanding of
physics of turbulence [3, 4, 9, 10].

Andinacase 0 < = p) = const <+oo the current is

considered with average size of viscosity [10]. Therefore in a
case when convective acceleration is not equal to zero
problems connected with methods of integration of the
equations of Navier-Stokes in their general view are arisen.

Our problem does not include a derivation of an equation
in a physical meaning, since there is a big amount of works
reflecting these questions [3, 4, 6, 9-11].

2. Problem Navier-Stokes for Fluid with
a Condition (A1)

In this paragraph in the subsequent points, at the specified
restrictions on the entrance data, the strict substantiation of
compatibility of systems (1.4), (1.5) will be given with very

small viscosity 0 < u < 1.
2.1. Research with a Condition (A,)

Let functions 6’1-0,( i= ],_3 ) satisfy to a condition (a).

Then relatively Hl we suppose a condition (A;) and
divf # 0, (2.1)

where from system (1.4) and (1.5), accordingly we will
receive following systems
Ult+9 += Qx _f

] R
— P, +pdvu;(i=13), 22)
Yo

3
1 . T
0; = ‘9x,~ : exi - Z(U]le _Esz‘ Mi=13). (23)
j=1

Theorem 1. Let conditions (1.2), (1.3), (A;) and (2.1) are
satisfied. Then systems (2.2) and (2.3) it is equivalent will be
transformed to a kind

3
40=—y", (v' ==, )
i=1

1 dsds,ds 2.4)
J=— J. Fo(S],S2,S3,t)M,
47IR3 7

J(X],X2,X3,t)EiP+iQ+9,
P 2

r=\/(x1—S1)2 +(xy=sy) +(x3-53)°.

Hence, the problem (1.1) - (1.3) has the unique decision
which satisfies to a condition (1.2).

Proof. From system (2.2) it is visible, if the 1-equation
(2.2, i=1) it is differentiated on x;, 2-equation on x; (2.2, i=2),
3-equation on x; (2.2, i=3), and it is summarised

3.0 N
Za [0 +0, += Qx 1= za—[fl- ——P, +pdv;],
i=1 9% i=1 i p
from here we will receive the equation of Puasson [11]

AJ =—F,, @5)

as

divv:O:Q
ot

ﬂZ

l]x

(Vpy, + Uz, +03,,) =0,

(2.6)
(UIXI +UZX2 +U3X3) 0

At that it is proved
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1 dsds-d.
J:— I FO(S]’SZ’S,?’.t)M’
ir -, r
R 2.7)
1 F +7T,Xy +7TH,X3+7T3,t L —
Iy =4_I S sz = 212 );3 3 = )d71d72d73:(5i —x;=7;,0=13).
s \/(TI +7,°+713)

Algorithm when we will receive the equation of Puasson (2.5) for brevity we name «algorithm puassonization systemsy.
In work of Sobolev [11] it is specified that function (2.7) satisfies to the equation (2.5) and is called Newton’s potential.
Therefore, if J - the decision of the equation (2.5), then substituting

1 1 —
_Px~+EQx~+9x~ =J,..(i=13), (2.8)
p 1 1 1 1

in (2.2), we have
it :ﬁ+ﬂAUi_Ji’(i=L_3,'in =J;), 2.9)

i.e. system (2.2) it is equivalent by (2.9) will be transformed to a kind linear the nonuniform equation of heat conductivity.
Here the equations (2.5), (2.9) is there are first and second equations of system (2.4).

From system (2.9), follows [7]:

)Ulo(sl,s2,s3)>< dsds,ds; +

I ”
=T e W )
1

X —————f;(5;,55,53,5 ) = J;(5],55,53,8 )]ds;ds,ds ;ds =

\/(ﬂ(t ~s))’

_f J. eXp( (T] +T2 +T3 ))Ulo(xI +2T1\/7t X) +272\/7 X3 +2f3\/7)d1'1d2'2d73 + (2.10)

R3
j [ exp(~(z] + 73 + 25 )x[fi (xp + 20 Ju(t =5 ), + 200 pu(t =5 ), x5+
0R3

203 (1 =5 )38 ) = Ji (X + 20 pu(t =5 ), Xy + 2T/ p(t =5 ), x3 +2r3w/,u(t—s);s)]><
xdt,drydtids = H(x5,x5,x3,t),(s; —X; = 2ri\/ﬁ; S;—=Xx; =2\ p(t—s); i:],_3).

All H - is known functions and le ,( 1= ],_3, j= ],_3 ) are defined from system (2.10)

\/_ .[ exp(— (1'1 +12 +T3 )) z()(xl +211\/E X, +272\/_t X3 +2r3\/_)><
xdt;dr,dr; + \/_I j exp(— (‘L’] +72 +T3 )) f(xj + 2T\ (=), Xy + 2T\ u(t —5),

0R3
X3 +213,/y(t—s);s)—§Jl-(x1 + 27\ (=5 ), Xy + 2T\ p(t =5 ), x3 + 273 %
J

xJu(t—s);s)|dr,dr,drsds = Hy (x1,53,x3.0).(i = 1,3;j=13).

@.11)
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Then, on the basis of (2.3), (2.10) and (2.11), and their private derivatives on x;, we find
3 -
Hxl=Z(H]'Hlxl_H].H]xl)El//l’lzl’j (212)
j=1
As ; - is known functions, hence from system (2.12) differentiating 1 equation on x; [(2.12): i=I], 2 equations on x,

[(2.12): i=2], 3 equations on x3[(2.12): i=3], and summarising, we will receive

(9%}

40=—y" (" ==Y v (x1.%3,%3,1)), 2.13)
i=1
at that

QGCZ(T) : H:L I y/o(sl,sz,s3,t)m.
47TR3 r

The equation (2.13) is the third equation of system (2.4). Therefore, from the received results, taking into account (2.7),
follows

1

—P:—9—1Q+L I FO(S],SZ,S&UM,
2 47ZR3

(2.14)
P

i.e. functions v, 0, P are defined from systems (2.10), (2.13), (2.14), where (2.14) - the equation of type of Bernoulli.

Singleness is obvious, as a method by contradiction from (2.10) singleness of the decision follows v; € C 3’0( T).

Results (2.10) with a condition ((A;), (2.1)) are received where smoothness of functions is required only on x; as the
derivative of 1st order is in time has #>0. Then taking into account (2.10), (2.13), (2.14) and the system (2.4) has the single
continuous decision.

Further, considering private derivatives of 1st order

v =i{Hl.},i:1,_3, (2.15)
ox

Xj .
1

and summarising (2.15) with taking into account (1.2), we have

3
OZZUXZ_ \/_ I exp(— (r, +72 +73 ))2 0(x1+271\/7 X, +212\/7 X3 +273\/7)><
i=1

XdT]dedT3 +

\/7J.J.exp (11+12+T3){ Fylx;+ 2z pu(t —s ), x5 + 21\ iu(t =5 ), x3 + 273 X
0R3

XnJ l(t—5); 81— AJ[x; + 20 pt(t =5 ), Xy + 2758 pu(t =5 ), x3 + 273~/ pu(t — 5 ), 5]} d7,dTodT3ds = 0,
2, 0 50, 0

—U; =0; —J.=>Y —J =AJ,(J. =], ),
gaxi ! Eax l g‘ax,. i (=)

i

as AJ =—F. Means, the system (2.10) satisfies to the equation (1.2).

2.2. Limitation of Functions (v;,0,,03)in G3(D,) ot Wi (D,)

I. The limiting case which we will consider concerns results of the theorem 1. Then the decision of system (1.1) is
representing in the form of (2.10) with conditions (1.2), (1.3), (A)), (2.1) and
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V(x1,%,x3,t) €T f; isup\/—.[ I exp(—(r + 75 + 73 )‘Dkf(11,12,1355)|d71d72d73d5 < B
0R3

sup

(Zl > 12 > 13 38) )dTldl'sz:;dS < ﬂZ s

TIIGXP( (rf +72+T3)\/—(Z| J|

0R3
0 2 l 0 1 0
(su}pI/I(s)|fi(x1,x2,x3,s)| ds)? < By osz(x):jﬂ(z);quo; j,w)dt=ql,
R0

(2.16)
o =J;isup—— j [ exp(~(zf +73 +r3)‘D Ji(ly Ly, L; )| dridrydrsds < fy,
\/—0R3
T 1 -
(supjﬂ(s)|J (xl,xz,x3,s)| ds)? < fs,(l; = x; + 27 [u(t = 5); i=13),
R
1 t
- a2 (L, L s)drdr,dryds < By,
sup = E[lé[sexp( (rl +175 +r3)\/_(2| | zlj(l 13 s)|) 71dT,dT3ds < [
Vo :su3p‘DkUl.0 < pB7.3G,j=13; k=0,3), ﬁ:f?%ﬁi; Bo = BB uqy +2+2uq).
R <i<
Really, estimating (2.10) in Gﬁ (D, ), we have [7]:
||V||G1(D0) ZMU |2 ﬂ)(DO)_ 3IN; + Bpl=M* Dy=R>x(0.T,),
”U"”G(ZU,-;MDO):”“f”C‘”(T)*” il (1=1.3).
||Ui||C3'0(T) - HDk <N;=60p,
0<Ji]<3 (T)
T, i (2.17)

||Uit||Li - (su3p ,[ i(t)|0it(x]’x2’x3’t)|2 dt)? < B(3Jugy +2+2uq; )= py.(i=13),
R” ¢

loileqr, <38, (1=13). 30 r)=c* (1),

8|k|ul-

k=0:Dv;=v,; k+0:D", =
8x]a1 8x2a2 6X3a3

3 _
(k= a;0;=0,3).
i=1

Theorem 2. In the conditions of the theorem 1 and (2.16), (2.17) the problem (1.1) - (1.3) has the single decision in

Gi(Dy).

II. Alternatively, we can consider, e.g., a class of suitable solutions constructed in Wf (Dy). As vy eC 3 ( R’ ), the
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decision of problem Navier-Stokes (1.1) - (1.3) belongs in Gﬁ ( D, ). Then on the basis of lemma K. Friedrichs [13], it is the

decision and belongs to space of weight Wf (Dy):

M2 = lev bz, + V=0

191)
where

Wi 1) ={(xp,x,23,t) € Dy : D*v; € (0, v, € L3(0.Ty J}i = 1,3,

T 1
oz =4 sup [ D vy(xpx035.0)) dz+supj A1)\ (5.3, x3.0 ) dr}2,

() <lk<3 R® ) R

—n.-no, =, . .k, _ a‘k‘uz
k=0:D"v;=v, k#0:D b= EPeC (K| = Za,,a =0,3).

The limiting case which we will consider concerns results of the theorem 1. Then the decision of system (1.1) is

representing in the form of (2.10). Then estimating (2.10) in Wf ( D, ), we have

”V”Wf(DO) < 3[N1\/E+ﬂo] =M*,

”Ui”w”/(Z_/U <NWJTy + By, (N, =60p5;i=1,3), (2.18)

i.e. in the conditions of (1.2), (1.3), (A) and (2.16), (2.18) the problem (1.1) - (1.3) has a single decision in Wf (Dy).

Remarks:

1. From the received results follows that on the basis of the developed methods of equation Navier-Stokes it is led to the
linear equations of a kind of heat conductivity with a condition of Koshi and for

{(x7,x5,x3,t):0<t<Tj),—00< x; <00,i = ],_3}
in a class of the limited functions with smooth enough initial data at # =0 is correctly put [11, 12]. Accordingly there is a
unique, is conditional-smooth decision of problem Navier-Stokes in Gﬁ (Dy) or W/lz (D).

2. Definition 1. The generalised decision a problems (1.1)-(1.3), (A) in area [)) we name any continuous in T

equation decision (2.10). Therefore, the nonstationary problem of Navier-Stokes (1.1) - (1.3) has the single decision.
If the problem (1.1) - (1.3), (A;) has the exact classical decision the generalised decision coincides with it [11].

2.3. Inequality Beale-Kato-Majda

Inequality Beale-Kato-Majda. The criterion can be viewed as a continuation principle for strong solutions.
On the basis of results of the theorem 1 the of decision a systems (1.1) it is presented in of a kind (2.10), where global
existence of decisions is received in a class G/Zl (Dy ) (or Wf (D, )) from the point of view of the initial data satisfying

(2.10). It is pleasant that results of this theorem leads to such global classical decision Navier-Stokes, besides it is known that
n [5] classical decision is received, if the criterion of Beale-Kato-Majda is executed. There are several criteria of a priori
estimates. For instance, it is sufficient to prove an estimate (1.6).

Really at performance of conditions of the theorem 1 takes place
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sup\/7 J.exp( (z', +z‘2 +r3)| 1)30()61 +2r]\/ﬁ,x2 +2r2\/ﬁ,x3 +213\/E)—

2

—U,,( X, +2r,\/ﬁ,x2 +272\/E,x3 + 213\/E)|d2',d12d13 <h

3

sup\/_ jexp( (1] +7; +1; )| U,y( X, +21,\/E,x2 +272\/E,x3 +273\/E)—

X3

—aium(xl + 20t x, + 20t x; + 20t )\ drde,dr, < B
x

1

sup\/_ jexp( (7] +7; +7; )| U2o(x1 +2r1\/ﬁ,x2 +212\/E,x3 +213\/E)—

1

—ium(xl +211\/E,x2 +272\/E,x3 +2T3\/E)|d71drzdr3 <hj,

X

Sup\/—jfexp( (7 +75+7)| _[ﬂ(xﬁ?ﬁ\/ﬂ(f )%, + 2T, pu(t —s),x, +

0 R’

F20,\ 1t =5);8) = (X, + 2T \Jp(t =5 ), %, + 2T, ph(t — 8 ), x; + 2T, pu(t — 5 ) ;5 )] —
—ai[fz(xj + 2T\t —=5), %, + 2T, \Jp(t =5 ), x; + 2v,\Ju(t —5);5 )= J,(x, +

X3

+2rp/,u(t—s) X, + 2T\ p(t—5),x, +22'3,/,u(t—s),‘s)]|dr,drzdr3ds <h,
sup jjexp( (7] +1; +r3)| [f,(xl 2T Nt —=5), %, + 2T, \ [ p(t =5 ), x; +

0R3

+2T3«/,u(t—s),'s)—J](x1 +271w/u(t—s),x2 + 27, \1(t =), x; + 20, uu(t —5);5)] —
—ai[ﬂ(xj + 20\t —=5),%, + 2T, \Jp(t =5 ), x; + 2T, u(t —=s);5 )= J;(x, + 21,/ pu(t —s),

X

X, + 2r2,/ﬂ(z —5),x; + 21,3 u(t —s) v )|drdr,drds <h,,
F j Jexp(—(z/ 7)) - [fz(xj + 20t =5),x,+ 20, [u(t—5),x, +

0 R

2T\ u(t—=5s);5)—J,(x, +21,\/y(t—s),x2 +2T,\ 1(t =), x; + 20, pu(t —5);5)] -
—ai[fl(x] + 2T\t =5), %, + 2T\ (1 =8 ), X, + 2T\ p(t —5);8) =T, (X, + 2T\ pu(t =5 ),
X

2
3
X, + 27, u(t—s),x, +2131/;1(1‘—S);s)]|dr,drzdr3ds <h,; Z(hio +h)=N,.
i=1

Therefore we will receive an estimation of type Beale-Kato-Majda
Ty
sup J' lrotv(x;,x5,x3,1 )| dt < [Z(ho + 1 ))Ty = NyTy =M < . (2.19)
R’ 0 i=1

sup
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Let's note that the similar inequality turns out and in Wf (D, ). Really in conditions, when the decision of system (2.10)

belongs in we will receive

Ty Ty
2
sup J. |r0tv(x],x2,x3,t)| dt <sup I {|03x2 (X7,X2,X3,8) = U, (xl,xz,xg,s)| +
R’ 0 R’ 0
2
+|le3(x1:x2:x3ys)—03x1(XJ,xz’x3;S)|+|sz1(xzyxz’xys)—lez(xlyxz,x3ys)|} ds<  (220)

3
i=1

3. Fluid with Average Viscosity with a Condition (A;)

Area of the fluid with average viscosity where all inertial members contain in the equations of Navier-Stokes theoretically
it is not investigated till now [10].
The decision method, from where follows of equations integration of Navier-Stokes in a case (A,), is a major factor of this

point. The developed method of the decision of system (1.1) is connected with l9l~, where these functions will transform (1.1)

to systems (1.4), (1.5) with conditions (ay,) and
(13): v, =0.(i=13).(¥(x;.x3,x3) € R’ :0;9(x},%5,%x3)=0), (1.3)*

3. T
O, =0.9(x.x2.x3) e R (i=13), G.1)
0 < p =y =const <o, divf #0,

where the current is considered with average size of viscosity.
Theorem 3. Systems (1.4), (1.5) it is equivalent will be transformed to a kind

1, 1 3
AJg=—Fp.(Jy E;P+3Q;F0 ==> fix, )
i=1

Vi = Ji + 1AU; _J()xl» —0,.(i :],_3),
6, =D,[0,.0,,05].(i=1.3),
1

1 1
—P=—0+—— | Fy(s7,5,,53,t
s 2Q 4”L 0(51,52,83,t)

(3.2)

dsds»ds
%,(”Z\/Uﬁ —S1)2 +(x; —52)2 +(x3 —S3)2)’

when conditions (1.2), (1.3)*, (3.1), (A,) are satisfied. Hence, the nonstationary problem of Navier-Stokes (1.1)-(1.3)* has
the single continuous decision.

Proof. Really, from system (1.4), considering conditions (1.2), (1.3)*, (3.1) and having entered «algorithm puassonization
systemsy, i.e. differentiating the equations of system (1.4) accordingly on x; and, then summarising, we have the equation

1 ds ds »ds
AJg==Fp, (Jy = _[ £y (Spsz:ss:f)%),
R3

(3.3)

1 TF(Xx; +7T;,X)+ Ty, X7 +T3t L —
J [ Folxi F 20X ¥ 00 X5 T30l 4o e (si—x = iii=13).

Xl' =
4”R3 \/(2'12 +1,° +73 )

If J|)- the decision of the equation (3.3), then substituting

1 1 . T
— P +=0, =Jpy . (i=13),
yo, 2
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in system (1.4), we have
Oy = fi+ pAV = J; =0, (Jy = Jpi=1,3). (3.4)

The decision of a problem (1.1)-(1.3)* is represented in a kind

0;(s;,55,53,7)dsds,ds3;dt =

»? 1
P £RJ3 T N

=(®,0,)(x;.%3,x3,1).(i=13), (3.5)

Hl-o(x,x X ,t)_ xp(—
e {,L TR (\/ﬂ(t o

—Ji(sl,sz,s3,T)]ds]dszds3dr,

sUi(51.52.83.7) =

where concerning functions Hi,( i=1,2,3),we will receive

3 t
o 1 2. 2. 2
0, = Z{[Hj ——3'[ j exXp(—(77 + 75 +73 )0 (x; + 271\ s, X5 + 2753 s, x3 + 273 X
J=1 v

T 0R3

X ,us;t—s)drld12d73ds]x[ng Sjjexp( (71 +2'2 +r3 ))—= i O;(x; + 2t/ us,
J e /

Xy 4+ 2754/ s, X3 +2r3\/ﬁ;t—s)d71d72dr3ds] [H ; ——-[ I exp(— (T] +Z'2 +T3 )X (3.6)
T {)R3

X0, (X + 2T\ s, x5 + 2T+ s, X3 +2r3«/,us;t—s)drldr2d1'3ds]><[HJ0-xl_ - 3.[ I \/_
7z' 0R3 HS

xexp(—(z'IZ +r22 +r32))9j(x1 + 27 1S, Xy + 275 s, X3 + 273 st — s )dT,dT,dT3ds]} =

=D,[0,,0,,05], (s;—x; =27, /u(t—7); t—1=5; i=13).

Here for example, private derivatives of functions v; are defined:

0
Uy = Hpy (X7,%5,X3,8) =

” 1
/ / H 2u(t—f) Xp( 4ﬂ(f—T))(\/,Ll(t—r))3

x0:(87,55,53,7)dsds ds3dt = ; J.J- exp(— (TI +2'2 +r3 ))—=0.(x; +
T 0R3 \/7

27 N S, Xy + 2T 53 18, X3 + 273 s st — 5 )dT,dT,dT3ds, (i, ] = ],3), (3.7
1t 7
chj EFJ- I Tjexp(—(rlz +r§ +r32))[fi(x] + 27\ S, X5 + 2Ty 1S, X3 + 273 X
us

T 0R3
XSt —=5)=Ji(x; + 2713 148, Xy + 2T 45, X3 + 273+ s )t — 5 )|d7;d T ,d T3dSs,

S;—=X; =2t JU(t—7); t—T =35, (i,j=],_3).
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Here (3.6) — system of the nonlinear integrated equations of Volterr-Abel of the second sort concerning &; on a variable ¢.

Therefore, if operators: [); compressing with a compression factor d i

3
Z <d=12(Ju) V<1,
0<1447/4<,u:,uo<oo,
3 4
74=7071\/%+73T0+V171\/T ; 71=\/275>

d; =4 1)  TronNTo + 73Ty + i To 1< 41 " vy < LG =13),
Srl (910 = O) = {01 |91| < rlav(xl:xzax3at) € T}a

sup J I exp(— (z‘l + 2'2 + 73 ))dz'ldrzdr3ds <Tp, (3.8)

1
F[O Tolo p3

1 _
F[sup .[ I exp(— (z'l +r2 + 73 ))\|/ﬂ_|drldrzdr3dss(\/;) 171 Ty,

0 T0]0R3

‘H,-O <

705 ‘HO

1
fsup j | ﬁ|r,-|exp<—(rf + 73 + TN O +
+2T1\/B,XZ + 22'2\/;,)63 + 273\/E;t —S)| + |Jl (xl + 22'1\/;,)(?2 + 22'2\/;,)63 +

21y fus;t - s)|ldrdeydryds < () 73,6, =13),

then the system (3.6) is solvable at C 20 (T ) . Hence the solution of this system we can find on the basis of Picard’s method:

9i,n+1 EDi[é’j’n,sznﬂin],(n :0,],...,'i21,3),

where 0=6,,,0=0,,,0 =05, — initial estimates. Thus we will receive

d<I
Ornr1— oy O =@, V(X x5, x50 ) €T (3.9)

Then according to results of the theorem 3, functions v;,7 = 1,2, 3 are defined from system (3.5)

t
2 =%j I exp(—(z']2 +r§ +z'32))[f,~(x1 + 2T (=7 ), x5 + 205\ pu(t — 7 ), X3 +

T 0R3

F2T3\ 1t =T );T ) = Ji(x] + 2T\ it — T ), X5 + 2T pi(t =T ), X3+ 273/ pe(t — 7 ), T )] %

3.5)*

t
xdqdz'zdzgdr—%j j exp(—(r,z +T§ +r32))a)l-(x1 + 20\ 1t =T ), X5 + 2T\ p(t =7 ),

T 0R3
X3+ 203\ pu(t —7); 7 )dridrodridr = Hy(Xx),x5,x3,t),(S; — X; = 2T p(t =7 )i =13),

here @;, H ; - known functions and
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| supJ‘ J exp(— (Z‘l +12 +173 )) |f (O + 20t = 7), %9 + 275/ u(t —

T op3

X3 +2z'3«/,u(t—r);z')| +|Jl- (O + 20t —7), %) + 215 u(t — 7), x5 +2r3«/y(t—z');z')|]x
xdrldrzdr3d7+fsup_|‘ J. exp(— (rl +72 +173 ))|a) (X + 20\ uu(t = 7)), Xy + 275/t — 7)

r T ()R3
X3+ 22'3«//1(t—T);r)|dz'1dz'2dz'3dr < Bl +,52 +ﬁ3 <38, V(x,%p,x3,t) €T, (i :1,_3),

V(x;,%p,x3,0) €T f; sup\/_j I exp(—(rl2 +122 +r32)|fl~ (11,12,13;2')|d71d12dr3dr <A,
0R3

J : —J SUp—— J‘ '[ eXp( (Tl +T2 +T3 )|J (11,12,13,T)|dT1dT2dT3dT <ﬂ2,

\/70133

; : Sup—— j [ exp(~(z + 73 +3)|@; (4 b, L33 1)| drdrydrsde < By (i =1.3),
\/— 0 R3

L, =x; + 21, u(t —7); B =max 3,
1<i<3

ie.

”Ui”C(T) <3p.(i=13).

Thus the equation (3.5) * satisfies conditions (1.2).
Really considering private derivatives of 1st order the equations (3.5)* and summing, we have:

3 3
ZUix,- = ZHix,- =
i=1 i=1
as

divd =0,(0 = (w0, 0;);6, =, ),

3
AJg==Fy.(Joy, =SBy == fix.)
i=1

From the received results, on the basis of (3.3) follows

1 Fy(s:,55,83,t)dsds-ds
—P_——Q .[0(123)123.

p 47 1 r (3.10)

Then according to results of the theorem 3, functions v;,i = 1,2,3 are defined from system (3.5)* and satisfies the

equation (1.2). The theorem is proved.
Remark 1. For a problem Navier-Stokes (1.1)-(1.3)*, (A,), are proved: existence and singleness of the decision in the field

of T, and we will notice that the received decision (3.5)* continuously depends on the initial data.
Let's notice that the generalised decision a problems (1.1)-(1.3)*, (A,) in area ), we name any continuous in T
equation decision (3.5)*, when 0 < 1= 1.

As the problem (1.1)-(1.3)*, (A,) has the single usual decision the generalised decision coincides with this decision [11].
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4. Fluid with Very Small Viscosity with a Condition (Aj)

From the received results of this point follows that system Navier-Stokes (1.1) in the conditions of (1.2), (1.3), (A3) can
have the analytical unique, is conditional-smooth decision. At least, such decision answers a mathematical question, and
possibility to construct the decision on a problem Navier-Stokes (1.1)-(1.3) for an incompressible liquid with viscosity with a
condition (A;).

4.1. Fluid with Viscosity with a Condition (A;)
I Let v;, initial components of a vector of speed V' at the moment of time # = (it is set in a kind (1.3):
U; |t=0 = Uio(XI,X2,X3) = ﬂiVo(X],xZ,X3),l' = 1,3, (41)

where 0 < li — known constants. Then speed components V are defined by a rule

v, = ﬂiV(XI,Xz,x_g,t),l' =],_3,
V0ico =Vo(x1,X2,%3),
3
dive=0:" Ay, =0, 4.2)
j=1
3 3
divf #0.f =(f1.f2.13): X010, =4V D AV, =0.
=l j=1

Hence, the system (1.1) will be transformed to a kind

AV=(f - P)+,LMAV1-]3 4.3)

where V(x;,X5,X3,t) new unknown function which defines the decision on problem Navier-Stokes. Here substitution

(4.2) it is equivalent will transform system (1.1) to the linear nonuniform equation of heat conductivity of a kind (4.3).
From system (4.3), considering conditions (4.1), (4.2), and having entered «algorithm puassonization systemsy», i.c.
differentiating the equations of system (4.3) accordingly on x; and, then summarising, we have the equation

] 3

_AP:—F(),(FO E—Zﬁxi(x],xz,x3,t)),

P i=1

1 1 ds;ds,ds

—P=— _[ Fy(s7,53,83.1) ===, (4.4)
yo) ir r

1 1 dr,dr,d —

_Pxi =—IF0(x] +7,,%, +75,X3 +73,) LaTaTaats (s;—x;=1,,i=13).

P 4T s \/(2'12 +122 +r32)3

Then the decision of a problem (4.2), (4.3) is represented in a kind

2

1 r
V=———=| exp(———)Vy(s1,52,53 )ds;dsds3 + Xp(= )x
8\(unt ) 1;.-3 dut 'LL 4ﬂ(t $)

1 1 2,2, .2
X—@O(S],S2,S3,S)dS]dS2dS3dS =— eXp(—(T] +TZ +73 ))Vo(XJ +
(Nu(t=s))’ Jz’ st
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+211\/E,x2 +2T2\/E,X3 +2T3\/E)d’[]d’[2d2'3 + \/7J. I exp(— (11 +72 +Z'3 ) %

0R3

XDo(x;+ 27| pu(t —5), x5 + 20\ pe(t =5 ), x3 + 213 p(t — 5 )38 )dr,d7,d73ds = 4.5)
=H(x;,x5,x3,t),V(x;,x3,x3,t )T, (8; —x; =2T; | pit;S; — X; = 2T/ p(t —5) i =],_3),

here H - known function and

3
Z ﬂ'inl- =
i=1

(4.6)
() fi=pP )= () (o= P, )= (A5 )7 (f3=p7 P ) = Dy, x0,55,0).
From the received results follows that functions v; are defined on the basis of (4.2), i.e.
v, = AH(X},x5,x3.8),i=1,3, 4.7)

Remark 2. Further, considering private derivatives of 1st order systems (4.7) and summing up with acceptance in attention
(1.2), (4.2) we have, that the system (4.7) satisfies to a condition (1.2).

IL. Let's notice that, as ;) eC3( R’ ), the decision of problem Navier-Stokes (1.1), (1.2), (4.1) belongs in
Ve W;LZ (D, ). For this purpose it is enough to show function accessories V" in Wf (Dy):

1

P2 =1 X supj D"V (x},x5,%3,0)] dr+supj/1(z)|V(x1,x2 x| dty2,
0<lk[<3 R® 9 R

4.8)
0 i ally 3 —
k=0:DV =V k+0:D"V = S =Y e (a; =0.3).
Gx]al 8x2a2 8X3a3 i=1
Really, if
@, : sup ! ”exp( (17 +73 +r3)‘Dk Dy (1},15,13:5 )| dr drodrsds < ),
T N7 0 R3
sup exp(— (TI +T2 +T3) (z ><| CD (11 [5, 13,s)|)dr]d72dr3ds <pB.
o oo B
()
. T 2 >
lj =X; +27j«/,u(t—s),(] =1,3), (suspIﬂ(s)|d§0(x],x2,x3,s)| ds)z < pBs, 4.9)
Ty
V, :sup|D V0‘<ﬁ’4 (k=0,3), 0<A: j At)dt=qy; [ A(t)dt=q;,
R} 0

p= Irglgﬁ}: By =B(3Juqy +1+uq; ),

that
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1772, ) < NeNTo + By =M% (Ne = 405).

Therefore in the conditions of (4.2), (4.6) and (4.9) the equation (4.5) has a single decision in Wf (Dy ).

29

(4.10)

Theorem 4. In the conditions of (1.2), (4.1), (A3), (4.2), (4.6) and (4.9) the problem (1.1), (1.2), (4.1) has a single decision

in Wf (D, ), which is defined by a rule (4.7).

Remark 3. At performance of conditions of remark 2 and

sup\/_ j exp(— (71 +T2 +73 ))|/13—V0(x1 +22’1\/_t X +2rz\/_t X3+

0
+22'3\/E)—12§V0(x1 +2T1\/E,XZ +2TZ\/E’X3 +2T3\/E)|dT1dT2dT3 < h?,
3

sup\/_ j exp(— (rl +r2 + 173 ))|/11—V0(x] +271\/_t x2+2z'2\/_t X3+

+2T3\/E)—JI£V0(X] +2T1\/E,XZ +2T2\/E,X3 +ZT3\/E)|dT]dT2dT3 < hg,
1

Sup\/7 J‘ exp( (T[ +TZ +T3 ))|12—V0(x1 +271\/7 X5 +2T2\/7 X3 +

+2T3\/E)_2161V0(X1 +2TI\/E’X2 +2T2\/E,X3 +2T3\/E)|d77]df2d73 < hg,
X2

()R3

_ 3
l=x;+20;Jpu(t=s), (i=13); Ny=> (h +h;),
i=1

takes place

v=(0,0,03)0; = 4V (i=13),

T T
sup“rotv(x[ Xy,X3, t)|dt<sup J {|U3x2 (x7,%5,x3,8)— Uij(x,,xZ,x3,s)|
R Ry

+‘01x3 (X7, %2, %3,8) = U3y (X],%3,%3,5 )| + |U2x1 (X[,X2,X3,8) = Uy, (X1,X,%3,8 )| }ds <

3
<S'(h + )Ty =Nyl =M <o,
i=1

t
sup Hexp( (] +75 + 73 )@y, (1.15.,15:5) = A9@py, (11,1375 )| dzjdtydsds < by,
T OR

t
sup j j exp(—~(7] + 73 +73 )@y, (11.1.13,5) = A3@yy (11,1375 )| drjdrydrsds < hy,
T OR

t
sup j [ exp(=(t7 + 73 + 25 )| sy, (11,1515 ) = 24 @py, (11,15,13:5 )| dTyd T sdw3ds < b,

@11
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Andinacase vV € Wf (D, ), we will receive a inequality

Ty
sup“rotv(x] X5,X3, t)| dt<T0[Z(h +h0)]2 =M, <o,
R’ 0 i=1

i.e. we will receive an estimation of type Beale-Kato-Majda [2, 5].

4.2. Modified Variant of a Method (4.2) with the Condition (A;), When divf =0

Here we will show that at certain mathematical transformations of the equation Navier-Stokes is led to a linear kind. Thus
once again visually confirming [10], i.e. that really equations Navier-Stokes in a case of very small viscosity will have of the
decision the obvious form really turns out.

Let's consider updating of the basic method §4.2: (4.2). Here we will see that components of speed the more any, than in
rules (4.2). Therefore in this case the problem (1.1) - (1.3) does not contain in itself restriction in kinds (A;), (A;). And in it
urgency of research in a case (Aj) consists.

Let’s for incompressible streams with a friction with a condition (A3) also it is prospective

O] 1c0 = Vip( X1, %2,%3 ) = AV (x1,%2,%3).(i=1.3),
3
ZEiV()xi =0, fi=g;+Q,; divf=0:

dive =0; Za—g =0, (2,=uf(x;,%,x3,t);i=13),

1
- - _ 4.12)
divf =0; rotsz:Af:O(A_Q:O)
3
U=y 7 Z.Q.Q __(zgz)x U,
j=1 j=I
-Qi(xl)XZ:x&t)E:u,[fi(xl:xbx&sr)dsrf 0= (01.02.03): [ =([1.12.13).
0
Then functions Ul-,i =1,_3 is represented in a kind
v = AV (xp,x0,%3,0) + 2 x1,%3,%3,0),(1= 1,3), V|29 = V(X1 %2,%3),
(4.13)
divv=0: Z,ﬂ/ = 0; Z.Q _,Llj(Zflx (X7,%5,%3,5 ))ds =0,
i=1 0 i=1
where 0 < 27 — known constants.
Further, supposing (4.12), (4.13) and
3 3 3 ] 3
ZUJUZ-XJ =y 2y +/1iZijQj +3Uxi,(/1in Ay, =0),
J=1 J=1 j=1 j=1 (4.14)

Oy = AV, + Q,, pAv; = llAAV + AQ ) = uAAV (i=1,3).
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Then for incompressible currents with a friction the equations of Navier-Stokes (1.1) become simpler as take place
(4.12)-(4.14). Therefore the problem (1.1)-(1.3), is led to a kind

3 3
1 1 L —
AVi+V Y A2 + 4DV, £, U, =0 —;le_ + AV (i=1,3). (4.15)

J=1 J=1

From system (4.15), considering conditions (4.12)-(4.14) and having entered «algorithm puassonization systemsy, i.e.
differentiating the equations of system (4.15) accordingly on x;,i = 1,2,3 and, then summarising, we have the equation:

3 3 3
;%(4.15): A(—P+ U)——{Z;V (2/1 ixj)+Z;(Z}ij,~ijMi}’
i= i 1 =1 j=

1,1,

) :_.[ {Z(Zﬂ (S]’SZ’SS’J))VSI-(S],SZ,Sj,t)+
'0 i m s T il o

+Z(Z )5, (51,5253, Vs (51,82,53,1)) 2} ds s ds3,

Py e (4.16)
I I I 7; SR
—le_+5le_ :4—-[ 5 12 > 3{2(2]7.0”[],()6'1 +T1,X2+T2,X3 +T3,'t))x
p s \/(z'] +75+13) i=l j=I
3
XVh,- (x;+7;,%,+75,x3+73,1)+ Z(Z .thl, (x;+7;,%,+75,x3+73,1)%
i=1 j=1

Xth (XI + T],.X2 + TZ’X3 + T3,'t))ﬂi}dT]dT2dT3,(Si — X = Ti"hi =X; + Ti),

as takes place

6—[2,11/] 0; divp =0, ﬂz—(/mm 0,
x

i=1 i=1

S 1 3.0 1 1
12;67(— x)—EAU ;8—(—;13 )=—;AP

3 3
Z—(VZﬂ [zlx ) ZA(ZV Jx;i )+ZQ . ZAV )x Zﬂi(szijxl ),
i= ] i=1 j=1 J i=1 j=1

3

Z—MZV 2;)= ZV (Zmlx )+VZMZ x)xj=Zin(21,~Q
i= ] i=1 j=1

Z_Q 6—(2,11/ )y, =0; Vz,ij(zg
Jj=1 Xj j=1  i=1
Then on a basis (4.16) system (4.15) it is equivalent, will be transformed to a kind:
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3 3
Vi d VI (Y 4,0 )]+ZV Q=0 - d—f[—j(z

i=1 j=1 \/(71 +T2+T3)

X{Z(Z ﬂj‘Qihj(x] +T1,X2 +72,X3 +T3,'t))Vhi (XI +T],)C2 +T2,.X3 +T3,'t)+
i=1 j=1

D (D (Xp+ T X0+ To X3 + T3V (X) 4T X0+ T3+ T370) A} ) X

5 = (4.17)
xdt,drydry)+ AV (i=13),
3
@y(xp.x3.x3.0)=d Y. i(x1.%7.%3.1),
i=1
3
d=>%>0,
i=1
or from (4.17), follows:
Vi=M(x,x3,x3,1) = exp(—
£ RI 4ﬂ(t—s) (\/w P
3
-1
x{d [V(SI,SZ,S3,S)Z(Z/Ijﬂisj(sbsz,s3,s))]+ZI/Si(SI,SZ,S3,s)x
i=1 j=I j=1
. = 303
Q;(s1,52,83.8)+d [—I(Z & 3{Z(zﬂj9ilj(51+71152+72;
T p3 = 1\/(71 +r2 + 7. ) i=l j=1I ‘
3 3
S3 +?3,'S))Vli(sl+7?],52+z_'2,S3 +Z_'3,'S)+Z(zgjli(S]+Z_'],S2 +7,TZ,S3+Z_'3,'S)X
i=1 j=1
(4.18)

XI/Z»(S] + Z_'],Sz + ?2,.5'3 +1_'3,'5'))}.1})61’1_'161’1_'2611_"3]}dS]dSZdS3dS,

li=s;+7;, (j= ]3)

M](X],XZ,X3,t) \/7 J- exp( (T] +TZ +T3 ))Vo(x1+22'1\/ﬁ X7 +2TZ\/_[ X3+

+2T3\/7)drldrzdr3 + \/7-[ J- exp(— (Z'] +72 +T3 ND@y(x;+ 211\ u(t—5),x5 +

0R3
+27 )\ u(t =5 ),x3 +213«/y(t—s)'s)drldTZdr3ds
S;—X; —21'\/7 S; TiNu(t=s),(j= 13)

Further, differentiating (4.18) on x;,(7=1,2,3) and having entered designations
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Ve =Wi(x1,%5,x3,t),N(x;,x5,x3,t)eT,(i= ]3),

l

(O[V.V, 5 V550 ])(51’32’33,5)——{01 [V(S1:32:53,S)Z(Z/1 isj(SI:Sz:Ss,S))]+

i=1 j=1

3
1
+Z Vsl_(sl,sZ,sj,s)Qj(s],sz,s3,s)+d J.(z ——— %
j=1 T p3 i=1 \/(?, +75 +73)
(4.19)
X{z(z/ijgﬂj(sl +?1,S2+Z_'2,S3 +ZT3,'S))I/Z[(S1+Z_'1,52 +ZT2,S3 "1‘7?3,'S)+
i=1 j=I

3
(D2 (51 4T85+ 72,83 + T35 )V (5147185 + 5,83+ 7375)) 243 )dT,dT,d 3],
i=1 j=1

from (4.18) we will receive

V=Mx;,x,x ,f)+ Xp(—
10X7,%2,X3 .([1;[3 4,u(t—S) (\//IT))

x(OLV ,W;,.W,, W3])(s] 57,83, s)dslds2d53ds, 4.20)

VVi :M]xi +

H oy L
Zﬂ(f—S) du(t=s)" (Ju(t—s))

X(Q[V,VV],Wz,W3])(S],S2,S3,S)dS]dS2dS3dS.

Or we will transform (4.20) to a kind

V=M + hj [ exp(=(c7 + 23 + 25 QU Wy Wo W31 (x; +
0R3
F2T N HT X5 + 2053 T, X3 + 2033 ut st — 7 )dT,dTHdT3dT =

Eylo[V,VV[;WZ)W_g] (421)

W= My, + F L[ Jepi~(cf +ciecd) WT(Q[V W W) +

0 R3
F2T N 1T, X5 + 2T )| T, X3+ 273+t t — 7 )dT)d T dT3dT =V [V W, W5, W3],

S;—X; =21\ u(t—s);t—s=r, (i=§).

Here (4.21) — system of the nonlinear integrated equations of Volterr-Abel of the second sort concerning V,WW; on a

variable ¢. Therefore, if takes place:
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V(x) 2, x5.0) € Ty M, 11,62 : sup‘Dij (xp0x3.0 )| < By, (K=0,3),

supl1(x;,x,,x3,7;,75,73,1, T)_sup{d_IZ(z/’t |.Q (x1+211\/,ur X+
TxT TxT i=l j=I

3
+272\/E,x3 + 273\/E;t—r)|)+ Z‘Qj(xj +2z‘1\/;,x2 +21'2\/E,x3 +

R ey P I(Z|r| ! {z(zug i+

T3 i=l \/(2'1 +2'22+z'3 i=1 j=1I

+211\/—T+z'1,x2+212\/E+72,x3+273\/_z'+r3,t r)|)+Z(Z|.Q (x1+

i=l j=I
F2T ) UT + T, X0 + 209/ 4T + T, x5 + 203 Ut + 73,8 — 7 )| )4} )dT,d7,d73]} < Bout, (4.22)
1 12 2 2043 3 3 [4e20%l3 2

supj j exp(— (T] +12 +13 I (x;,%5,X3,77,75,73,1,T )—— | | dridrydr;dr <

1
k; =

\/7 T ggs \/E
<yToBom(i=13)

rsupjl _[ exp(— (r, +72 +173 ))H(xj,xg,x3,71,rz,r3,t v )dt,dr,dtidr < Boul,
T 0R3

4
7= \/275 B= max(ﬂzT()ﬁ?’J\/Eﬁz ),
W (i=0,3):

3
h= ke <l BTN + 3y Ty B ) S Ju(Ju+1)B <1,
i=0

that on a basis (4.22) and (4.21) it is had

1.e.:

3
V| =V W W2 W3] < By + kol |V | + 2] o1
i=1

3
7| =iV w2 W5 < By + kil [V e+ 2Pl )
i=1

V.W,eC(T): E=|V|,

i=] (4.23)
E<(I1-h)"4p,.

Therefore the solution of this system we can find on the basis of Pikard’s method

{v(x]’x}x&l) el: V= 5UO[VWVV],n’I/VZ,n’VVj’,n 1 (4.24)

Wins1 = SUi[Vn’VV],n’VVZ,WVV_?,n]’(i :I’_S" n=01,..),

L
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at that

3 3
Ey =V -Vy| + ZHWz - Wi,0| o Eni1 = Wosr =Vl + Z”Wi,nﬂ - VVz|
i=1 i=1

CJ
(4.25)
E _ <htE, "L
n+l = 0 >0 .
From here follows
h<l
V,————V =H(x;,x,,x3,t),
n—>o0 (4.26)
h<l . T 5 ’
W/},nﬁm,V(xl,XZ,x_g,t)ET,(l:],3).

Theorem 5. Under conditions (1.2), (1.3), (A3), (4.12), (4.13), (4.22), (4.26) problem Navier-Stokes has the single decision
in C(T) inakind:

v, =AH + 2 =Hi(x;,x5,x3,t),V(x1,%5,x3,t)eT,

t
v ' ' e 1 4 (427)
(xp,%,x3,1) = ,uJ.fi(xI’XZ:les Jds',(i=1,3).

0

Remarks:

L. If takes place 0<ﬂ£2_1, that 0 < g1 < 1. Inacase ﬂ>2_1, then

O0<pu<2'[\1+4p7 1 —1<1. (4.28)

Let's note, as (4.22) Concerns is to the equations of Volterr-Abel on a variable ¢ €[0,T}], discussing in language of the

Volterrov equations we can find the decision. But such way from the practical point of view when ¢ R, it is not

applicable. Therefore, an offered variant more universal in sense of the theory of operators [11, 12].
I1. From the received results follows that a problem Navier-Stokes (1.1)-(1.3) in a case (4.12), (A3) with smooth enough
initial data has the conditional-smooth and single decision in a kind (4.27).

4.3. Method (4.13), When divf # 0

The algorithm (4.13) also is applicable in a case, if

- 3
fi=p+ 2., (i=13), divf #0: divep #0; Zi@, =0,
i=1 %Xi
divf =0; rotf =0: Af, =0,(AQ; =0;i=13),

3 3
2 1 . (4.29)
U= 9/ 2 2,0, =5 Uy (i=13).
=L

3
Ui | 120 = Vip(X1,%2,%3 ) = Vy(x1,%2,%3), (D 2V gy, =0),
i=1

That on a basis (4.14) we will receive (4.15). Hence, we have
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3 3 3
Z—(415> A(ém U)= 308 40 Wy 4308 Vi Vv,

l] i=1 j=I i=1 j=I

11 1 133
;P+3U=E J;;{Z(Z A8 (552,83, 0V (51,52,53,0) +

303 3
AN (81,5283 )V (51,852,530 = D Ois, (51,52,53,1 )} dsdsds3,

i=1 j=I i=1
(4.30)
i i 1 z; 3
—P, +3Uxi ~ . .[ 3 Z(Z ihj (X] 477, +75,X3 473,1)) X
P Rs\/(rl+z'2+r3) i=1 j=I

xVhi(x] +T1,X2 +T2,X3 +T3,'t)+2(z .thi(x] +T1,X2 +T2,X3 +T3,'t)th (X] +T1,X2 +
i=1 j=1 '
3
+75,X3 + 73,1 )4 _z(/’ih,- (x;+7;,%+7y,x3+73:8)jdridrydes, (s, —x; =10 =x; +71; ).
i=1

Then on a basis (4.30) system (4.15) it is equivalent, will be transformed to a kind:

or

3 3
Vo+d VI (D A,0, )]+ZV Q=@ - d—’[—j(z

i=1 j=I R3 i= 1\/(2'1 +1'2 +T3)

X{Z(z ﬂ,j.thj ()C] +T],)C2 +T2,)C3 +T3"t))Vhi (X] +TI,)C2 +T2,X3 +T_g,'f)+
i=l j=I

+Z(z .thi()(f1 +T[’x2 +T2,X3 +T3,'t)Vhl_ (x1 +T],X2 +Tz,X3 +T3,'t))ﬂi})dTldedT3]+
priln | (4.31)
wuAV (i=13),
3
-1
Dy(xp,x0,x3,0)=d [ + I{Z

i=1 T p3 = 1\/(r] +12+r3)

xzfﬂzh (X]+71, X +7,X3 +

3
+73:t)ydrdrydrs]; d =Y 2;>0; divp#0,
i=1

V=M + exp(—
v { Rj o (\/y(t )

Ml(xl,xz,x3,t) \/7 Iexp( (Tl +T2 +T3 ))Vo(xl +2'Z'1\/E X2+2T2\/_t X3 +2T3\/—)X

SOV, Vs, Vs, Ve, D(s1,82,53,5)dsdsydssds,

xdridrydry + \/7.[ j exp(— (rl +z'2 + 173 ))d)o(xl + 20\ it = 8), Xy + 275/t — 5), %3 +

0R3



American Journal of Fluid Dynamics 2014, 4(1): 16-48

+273 p(t =5 )55 )dr,dtydrsds,

3 3
(O V, Vi, Vi, V(153,535 ) = —{d 'V (51,52,53,5 )3 ( 2, 22, (152,535 )1+
i=1 j=I
3 g1 3 1
+zVsj(s],52,s3,s)!2j(s],52,s3,s)+d [Ej(gri\/—z — 5 5
j=1 R3i=l (T[] +T5 +73)
3 3
X{Z(z/lj.@ilj(s] +r],s2+r2,s3+r3;s))Vli(s]+z'1,s2 +7,,83+73,85)+
i=1 j=1

i=1 j=I

Further, differentiating (4.32) on X; and having entered designation:

Vi =W, ¥(x;,x3,x3,t)eT,(i=13),
from (4.32) we will receive (4.21):
{V =YolV. W, W,. W3],

W, =iV W, Wa W31(i = 1,3).

3 3
+Z(Z.Qﬂi(.5'1 +Z_'1,S2 +Z_'2,S3 +Z_'3,'S)I/lj(S1 +'Z_'],S2 +Z_'2,S3 +z_'3,s))ﬂ1})dz_'1d72dz_'3]},

37

(4.32)

(4.33)

Hence, as takes place (4.22), that the solution of system (4.33) we can find on the basis of Pikard’s method. Then on a basis

(4.24), (4.25) we have

h<l _
VI’IW)V =H(XI,X2,X3,t),
Wi,n%)Wi’ V(XI,X2,X3,t)€T,(i :1,_3)

(4.34)

Further, we will receive similar results in the conditions of the theorem 5, i.e. under conditions (1.2), (1.3), (A3), (4.29),

(4.34) problem Navier-Stokes has the single decision in C(T ) in a kind (4.27).

4.4. Method (4.13), When (div/ =0; rotf #0)

Results §4.2, §4.3 it is modified in a case when condtions:

Ol =0 = Vig(x1.%2,%3) = AV p( 1. %2,%3 (1 = 1,3),

3

. 0 — ,

divp = 0; Zgﬂn =0, (£2,=pufi(x;,x5,x3,t);i=13),
i=1%"

divf =0; rot f #0 :
Af; #0,(AQ2#0; 0<u<l), p=(01.02.03); f =([1.[5.13),

are satisfied. Then considering results §4.2, §4.3 we will receive similar conclusions of theorems 5, accordingly.

(4.35)
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Allow a condition (4.35) it is satisfied. Then from (4.13) follows
v, = /11~V(x],x2,x3,t) + .Ql-(xl,xz,x3,t),(i = ],_3),
Vizo =Vo(x1,%2,%3),
3
divv=0: Z/IiVxl_ =0; Z-Qix =0,
i=1 i=1
Oy = AV, + 2y, (i=1,3),
3 3 3 3 3
Z]Ujuixj =V A& + A > Ve 02+ > Q0 =0. (AZ-VZ]lexj =0
J= J=

J=1 ‘ j=r J=1

(4.36)

Therefore from system (1.1) follows

3 3 3
1 . T
AV, +VY A Qi + 4, > Ve €2+ > Qi€ =@ —— Py + UKW +AQ)(1=13).  @437)
j=1 j=1 j=1 r
From system (4.37), considering conditions (4.35), (4.36) and having entered «algorithm puassonization systems», as a
result we will receive

3 3 3 3 3
0 1
> —(@437): A=P=—{Fy(x;.x3.x3,0)+ > (D] 282 IV, + (> Q. V. )4,
i=19Xi P i=1 j=I i=1 j=I '
1
; =—I {FO(SI,SZ,S_g,f)-l-Z(Zﬂ l'sj(SI’SZ’S_?J))VSI-(51,52,53,1)4‘
i=1 j=I

+Z(Z )5, (51:52:53, Vs (51,82,53,8)) 43} s s pdis3,
54 (4.38)
1 1 7; , S S
_Pxi:%,[ > > 5 3IFO(x]+1'1,x2+2'2,x3+T3,l)+2(z/1jﬂihj(x1+2'1,
p 'S \/(11 +75+73) i=1 j=I
3 3
X +T2,)C3 +T3,'l))Vhl_ (XI +T1,X2 +T2,X3 +T3,'l)+2(z .thl (X] +T1,X2 +T2,X3 +
i=l j=1
+z'3;t)th (x;+7;,% +75,x3 +73,t ) A dr dr,dry,(s;—x; =7, =x; +1;),

as takes place

Fy(x1,%3,%3,t) = Z(—(ZQ D)= 0, Zﬂv v, 1=0;
i=1 i
i—(——P )=—iAP- uzﬁ(ﬁ,,.m/):o- uzﬁmg.)za
7 0x; p =7 0x; ’ = 0x; l

Then on a basis (4.38) system (4.37) it is equivalent, will be transformed to a kind:
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3 3
V+d V(D20 )]+ZV Q =@)-d” [—j(z x

i=1 j=1 pegrs 1\/(71 +73 +2'3)3

X{Z(Z ﬂj‘thj (XJ +T1,X2 +T2,X3 +T3,‘t))Vhl,(x] +T1,)C2 +T2,X3 +T3,'t)+
i=1 j=I

+Z(z _thl,(x] +TI,)C2 +T2,X3 +T3,'t)th (X] +T1,X2 +2'2,X3 +2'3;t))/1i})>< (4 39)
i=1 j=I .

xdrdtydry]+ puAV,(i=1,3),

_ 1
@0(X],)C2,X3,t) d I[Z(pl _4_ J {Z 5 > > 3 (FO(XI +T],X2 +T2;
R3 =l \/(2'] +75+73)

3 3
X3+t ))drdrydry + py AQ) d =% >0; dive =0.
i=1 i=1

Vle

p(_ )(Q[V’ sy SZ s3])(S]’S2’S3’S)X

0R3 -s)

dsds,ds;ds,

(\/ﬂ(t—S)f
M(xp,x5,x3,1) = \/— J. exp(—(77 +73 +75 Wo(x;+ 20 3 ut xy + 205\t

x3+2r3f)dr1dr2dr3+ Hexp( (7 +73 + 72 )@y(x; + 2t u(t—s),
N7T 0R3

Xy + 20\t —5),x3+ 213\ pu(t =5 )55 )dt drrdT3ds,

Sj—ijZTj y7/ 5 sj—xj:2qu/y(t—s),(jzl,_3),

3 3
(OUV Vs, Ve, Vi, D(s1252,53.58) =~d 7 [V (57,52,53,8 ) 3 2, 425, (51,5253, )]+

i=1 j=I

+ZV (57,52,53,5)82;(s1,85,83,8)+d~ [—I(z ! X

=1 R \/(1'1+z'2+ 3)

X{Z(Z/Ijgilj(sl +'ZT],S2 +Z_'2,S3 +1T3,'S))I/}i(S] +Z_'1,S2 +'172,S3 +Z_'3,'S)+
i=1 j=I

(D2 (51 + T8+ 5,85+ T35V (S + T8, + 70,83 +7375)) 43 )dTdT,d 3]
i=1 j=1
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V,

X

=W, N(x;,x5,x3,t)eT,(i :1,_3),

V=M;+ F J [ exp(=(z7 + 73 + 25 (O W W, W5 1) (xp + 203z x; +

0R3

+27)\ T, x3 + 213\ utt =1 )drdrrdrdr =W [V W W5, W3], 4.40)

Wy=M, + f j [ exp(~(z +73+73) \/—(Q[V W W) x4+ 22,

0R3 HT
Xy + 2T\ Ut , X3 + 203t t — 7 )drdTydrdr =W,V W W5, W3],

S; =X =2t u(t—5); t—s:r,(i=1,_3).

If concerning system (4.40) takes place (4.22), that the solution of system (4.40) we can find on the basis of Pkard’s method

Vas1 = '[IO[Vn’VVI,n’WZ,n’Win l
Winsi :Wi[Vn’m,n’WZ,n’Win]( i=13n=01..),

3
) [ R NE PNENS S

4.41)
En+] < Ey—L 0,
V= H(X],Xz,Xj»,f)

"
W, TUW V(xp,x5.x5.0) €T.(i=13).

Further, we will receive similar results in the conditions of the theorem 5.

Remark 4. Actually at use of offered transformations occurs linearization of equations Navier-Stokes in the integrated
form without the requirement of additional conditions. Thus, the decision of the received integrated equations possesses that
and properties, as the decision of initial problems. The received obvious analytical decision is regular concerning viscosity

factor 0 < y <1 and in many respects simplifies carrying out of the analysis and in mathematical and physical sense.
Therefore there is no necessity to copy known results of fundamental works, and it is enough to refer to them.

5. Problem Navier - Stokes with Average Viscosity with a Condition (A;)

Area of the fluid with average viscosity with condition (A,), when div/ = 0 it is studied in point 3. The decision method,

from where follows of equations integration of Navier-Stokes (1.1)-(1.3) in a case (A,), it is not applicable to a problem (1.1)
- (1.3) with a condition (A;). Hence, here we will consider a methods of the equations integration of Navier-Stokes with a

condition (A;), when: divf =0,;0 < u = p <oo.
5.1. Fluid with Average Viscosity with a Condition (Aj)

Therefore, in this case, if the initial data (U, f; ) is set in a kind:

Ui|t=0 = Uio(xl,X2,X3) = /liVo(xl,Xz,x_g),(O < 2‘7 = const;i :1, ),

3 —
ZAiVOx[ =0, fi=p+K;, [K E—f (X1, %9,%3,1),i =1,3],
i N7
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divf =0 : divp=0; Z—K =0,
i=1
divf = 0; rotf=0- Af:O(AK:o-i:ﬁ),

U= ZKZ ZKK ——(Z J)x_ U L(i=13),

] L_ o _
KiE_Iﬁ(XI,xz,x3,s)ds,‘ P=(01.02.93); | =(f1.12.13).
Vi g

we enter for definition a component of speeds:

at that

U; =/”tl-V(x],xz,x3,t)+Ki(x],xz,x3,t),(i :1,_3),

S
M«
>~

3
V|t:0 =Vy(x;,x5,x3); divv=0: z}tl-in =
i=] i=]

3 3 3 3
1
> LUy, = 23 MKy, + 2 > VK, +3le,,(ﬂ,-Vz A, =0).
= j=1 j=1 j=1
O = AV + Ky, pdvo; = iy AV + AR = phi AV, (i=1,3).

Then on the basis (5.2), (5.3) we will receive

1

3 3
1 L
AV, +Vy 2Ky, +A4 ). VK +5le, =@, —;le_ + AV, (i=1,3).

j=1 j=1

Hence on a basis (5.4), we have

as

A( P+ —U)——{Z(Zﬂ K W +Z(ZK,XV Vi,

i=l j=I i=l j=I

] ] 3 3

;P+ U—4—I —D(> 2 Kis (51525305, (51,52,83,1) +
30 0=l j=I

33
(DK, (152,830 Vs (51,52,83,1)) 2} ds ds s 3,

i=1 j=I
1 1 1 7; 3
—Px[ +3Ux[ :4— > ’2 > {Z Z’leihj (x;+7;,%)+75,X3+
P ”Rs\/(rl +13+73 ) =1 =i '
3 3
+3 )V (Xp + 71X + 75, X3 +73,1) + Z(Z K jp (X + 71X +73,X3 +73,1)%
i=1 j=I

xth (x;+75,%+75,x3 +13,t)AYdrdrydes;, (s, —x; =10 =x; + 1,00 =1, 3),

41

(5.1)

(5.2)

(5.3)

(5.4)

(5.5)
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55 5 3
D (4 E[Z@in(x,,xz,x3,t)]:0,

i= Iax'
o1, I e ~
Zg;Ul AU, Z_,(__P )=-= 4P, uZa—xi(ﬂfAV)—o,
3 3 3
Z—(VZA Kix, )= ZMZV Kjx)+ZK —(Zw Do, = 20 2V K ).
i=1 9% 11 i=1 ]] ]1 6le1 =1 j=I
3
Zg(’i ZV K ) ZV (Z:i sz )+VZﬂ, (szx )x ZV (Z Jj zx
i=1 i=1 j=1 j=1 i=1

Jz]

ZK —(ZM/ Je, =0; Vle(ZKixi)xj =0, divp=0.
j=1 =l

Then system (5.4) it is equivalent will be transformed to a kind

v, +d‘1V[Z(Z/1 K 1+ ZV Kj=d,- d_][— [ (Z x
i=l j=1 T p3 11\/(71 +r2+r3)
3
X{Z(zﬂ]thj(x] +T1,X2 +T2,X3 +T3,'t))Vhl_(X1 +T1,X2 +T2,X3 +T3,'t)+Z(ZthZ_(X1 +(56
i=1 j=1 i=l j=1

+77,X) +75,Xx3 + 13,'1‘)th (x;+71,%X +75,x3 +73,8)) A )drdrrdrs ]+ pAV (i =13),

3 3
Oy=d'> g d= 4 >0.
i=1 i=1

Or for consideration of unknown function V we have

V= MG, 4 j [ ex eXP(— WOV Vo Wi, Dy 2,535

0R3 =)

dsids,ds;ds,

1
X—
(Jua—s»3
\/7 J- eXp( (Tl + 72 + 73 ))Vo(xl + 271\/_1 Xy + 272\/—t X3 + 273\/_)01716172012'3 +

\/—_[ I exp(—(r + 73 +73) @ (x) + 2011t = 5), 3%y + 2051t = 5),%3 + 273 u(t = 5)35) X
0R3

xdrdrydtsds,

(Q[V’ s 52’ s3])(S19S2’S3’S):_{d [V(SDSZ’S:%’S)ZI(ZIA’ Kls (SlaSZ’S3sS))]+
! J
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1

3
+ZVsi(sl,sz,s3,s)><Kj(s,,sz,s3,s)+d I(Z
Jj=1 . 3 \/(T] +TZ +T3)
X{Z(Zﬂ“jKili(S]-i-F]’SZ +ZT2,S3+I_'3,'S))VI[(S]+1_'1,S2 +I_'2,S3 +ZT3,'S)+
i=l j=1 '
3 3

+Z(2Kﬂi(sl ‘|"ZT],S2 +172,S3 +1T3,‘S)Vlj(S1 +1T1,S2 +Z_'2,S3 ‘|"ZT3,S))AI})d'ZT]dZ_'2dZ_'3]},

i=1 j=I

S;—X; =2rj\/ﬁ; S;—X; =2rj«/,u(t—s),(j=],_3).

Hence, differentiating (5.7) on X; and having entered designation:

V. =

X

VI/i,V(.X],xZ,X3,t)€T,(i=],_3),

from (5.7) we will receive

V=M;+ rjjexp( (] +73 + 73 )OIV Wy, Wy W31)(x; + 22, Jur xp +

0R3
+27 )| Ut X3+ 213 ur;t — v )dridrydridr = Z)[V W, W5, W3],
Wi= M+ j [ exp(—(c7 + 3 + 23 )= QU W, Wy W31)(x; + 21 e,
0R3 HT
Xy + 21\ ut x5+ 2t3Jur;t — v )dridrr,dryde = Z,[V W, W5, W3],

S; — X; =2rl-\/,u(t—s);t—s:r,(izl,_S).

If takes place:

V(x,xp,x3,0) € T; M, Y, K; SUP‘Dle (x1,%0,%3,0)| < f3, (k=0,3),

sup Y (xy,xy,X3,71,79,73;¢,7) =sup{d 12(2& |K (x1+2rp/,ur

TxT TxT i=1 j=1
Xy +2T2\/E,x3 +213\/E;t—r)|)+Z|Kj(x1+211\/E,x2 +22'2\/E,x3+
1

SO, G+

\/rl +rz+r3) i=1 j=I

+2e3urst—1)|+d” [—j(Z|r|
TR
+2T1\/E+T1,x2+22'2\/E+2'2,X3+2T3\/E+T3,t—f)|)+Z(Z|K (xl

i=1 j=1

1
2T N 1T + T, Xy + 279 UT + Ty, X3 + 2733 UT + 735t —r)|)l,-})d?1d172d?3]} < Tﬂz,
u

43

(5.7)

(5.8)

(5.9)
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1
ki = \/75111)]. I eXp( (T] +T2 +T3 ))Y(XI,XZ,X3,T],T2,T3,t T)\|/IU—|T
T

T0R3

XdTIdedT_ng < ]/1\/5,321,(1 = 1,_3),
M

supJ‘ J. exp(— (rl +r22 +T3 NY(x;,x5,X3,77,75,73,8,7)dr;dT,d73dT <

\/7 T 9 (5.10)
1
SﬁﬂzTo’(ﬂﬁ 24\(/275): B Zmax(ﬂzToi371\/Foﬂz):

1

3 ] ] ]
h=) ki <—([,T)+3y;JT, < 1 1,00 = 0 ),
i:% i \/;(ﬂZ 0T371 0:32\/;) \/;( +\/;)ﬁ< (0<pu=py<om)

that

3
vw,eC(T):E=||.+> Wi .,
l Ple+ Sl s

E<(1-h)"4p,.
Then the solution of this system we can find on the basis of Pikard’s method

Vn+1 = ZO[Vn’ VV],n’ WZ,n’ W3,n ]’

_ (5.12)
VVi,n+1 = Zi[Vn’VVI,n’WZ,n’Win]’(i =13;n=0,1,.),
at that
3 3
Ey =V =Vp| + Z”Wz - Wi,0||cf Eper =|Vosr =V + Z||Wi,n+1 -
= -1 (5.13)
Eppp <K E)—"L 0
From here follows
h<l B
VHTE)V=H(XI,Xz,X3,Z), (514)

Wi —isW,, V(x5 53,0) €T, (i=13).

Theorem 6. Under conditions (1.2), (1.3), (A3), (5.1), (5.10) problem Navier-Stokes has the single continuous decision,
which it is found by a rule (5.2).

Remarks:

L. Singleness is obvious, as a method by contradiction. Results (5.14) with a condition ((Aj3), (5.1), (5.9)) are received
where smoothness of functions is required only on x; as the derivative of 1st order is in time has />0. Then taking into

account (5.14) the system (5.9) has the single continuous decision V' € C 30 (T).
I1. The algorithm (5.2) also is applicable in a case, if
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fi=@+ K, divf 20 divp #0; Z ——Ki =0,
i= 1
— _ _ _ 3 3 ]
divf =0; rotf =0: Af;=0,(4K;=0;i=13), U=y Kj; > K;K;, ==U,, (515
j=1 j=1 72
V| =0 = Vig(x1.%3,X3) = AVp(x.5x,%3),(i=1,3).
That on a basis (5.15), (5.2) we will receive (5. 4) Hence we have
3
Z—(s 4): A(—P+ U)_—{Z(Z/I Ko Vs, +Z(Z K Ve, )% —divel,
i=1 i=l j=1 i=l j=1
1 I
—P+JU I {Z(Z Kis (51:52:83.0)Vs,(51,52,83.6) +
P i=l j=1
R
3 3 3
(2 K5 (51,82,53,0 Vs (51,52,53,1 )4 =D Pis,(51,52,53,1 )} ds ds ds3,
i i— =1
i=l j=1 i (5.16)
1 1 1 7; S
_Pxi+EUxi=4—J‘ > > > Z(Zﬁ th (X]+TI,XZ+T2,X3+T3,t))X
P 7Z.R3\/(TI +T2+T3) i=1 j=1
3 3
XVhi (XI +71,X)+75,X3 +T3,'f)+Z(Z thi (XI +77,X) +75,X3 +Z'3,'t)th (X] +7T1,X) +7T),
i=1 j=I '
3
X3+ T30y = D @y (X + T %p + T3, x3 + 350 fydydTyd s, (5= x; = 10l = X, +1;),
i=1
here (5.16) differs from (5.5), as divg # (. Then considering (5.6)-(5.8) we will receive system (5.9):
V=ZV.W,W, W3],
- (5.17)
W= ZV W, Wy W3)(i=13).
Therefore, as takes place (5.10) in a consequence (5.12), (5.13) we will receive
Vo2 = H(xpx,350); Wy —2S25 Wy, Y(xp,x5,x3,0) €T (i=1,3). (5.18)
Further, we will receive similar results in the conditions of the theorem 6.
5.2. Method (5.2), When divf #0, (divf =0, rotf #0)
If the initial data U;(x;,X,,X3 ), f; is set in a kind
1 = .
V|10 = Vi(X7.X2.%3) = AVo(X1.X5.%3), f; = @ + Ky ( Ky =—= fi(x7,%5,x3,1),i = 1,3),
\/; (5.19)

3 _ _ _
divf #0 : divp = 0,-Zail<,, =0; divf =0, rotf #0,(AK; #0,i=1,3),
i=1""
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that on a basis (5.2) and (5.19), we have
Ui = ﬂiV(x],xZ,x3,t)+Kl-(x],xz,x3,t),(i = ],3),

&
M
5

V|t:0 =Vy(x5,x5,x3); dive=0: Z/'tl-in =
i=1 i=1

3 3
ZUJU,.XI_EVZ/IJ.K +ﬂ,lZV K; +ZK Koy, o AIVZAV =0),
=1 ' j=1 j=1 / j=1

Uy = AV, + Ky pdv; = p[ AV + AK; 1 (i1=1,3).

Then from (1.1) follows

3 3 3
1 :
AV, +Vy MKy, + 2, > Ve, K+ > KK =9, —;Pxi + [ A AV + AK ) (i=1,3).
j=1 Jj=1 J=1

Hence on a basis (5.21), we have

3 3 3
0 1
D —(521): A=P=—{Fp(x;,x3.x3.0)+ > (. MKy Ve +

=1 O%; p Pyl
3 3
+Z(2Kjxiij)ﬂi}:
i=1 j=1I
1
- :—I {FO(SI,Sz,Ss,f)JrZ(Zﬂ Kis (51,52,85,0 )V, (51,82,83.t) +
i=1 j=1

+Z(z K s, (512,838 Vs (51,82,53,1))A; 1 dls ds dis3,
i=1 j=1
303

1 1 T;
_Pxi :4— > 12 > 3 {Fo(x] +’Z'1,X2 +T2,X3 +T3,'t)+Z(z /lel'hj(‘x] +
p (i +riecl) i=1 j=1
3 3
+T],X2 +T2,X3 +Z'3;t))Vhl_(x1 +T1,X2 +T2,X3 +T3,'f)+Z(Zthi(X1 +T],)C2 +T2,
i=1 j=I

X3+ T30V, (%) + 71,00 +To,x5 +73:0) A} drydrydrs,

as

FO(XI,XZ,X3,t) Z(_(ZK le ) (sz)

i1 % o
1

i

1 i=1""

Therefore system (5.21) it is equivalent will be transformed to a kind

(5.20)

(5.21)

(5.22)

0.3 50 1 3 5
- V. 1=0; —(AAV )=0; Y —(——P )=——AP; — (4K, )=0.
at[Z& ] ﬂza (4,4V) Z@x( p %) , ”;a (AK;)
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V+d1V[Z(Zﬂle) ZV K;=®,—-d" [—j(z x

i=1 j=I R311\/(T]+T2+T3)3

3 3
X{Z(Z ﬂ“]th] (x] +75,X%) +T2,X3 +T3,‘t))Vhi(x1 +7;,X%) +Tz,X3 +T3,'t)+
i=1 j=I
3 3
+Z(Z thi(xl +7T1,X) +75,X3 +T3,'t)th (x] +7T1,X) +75,X3 +2'3,'t))/1l-})><
ey (5.23)
xdtdr,dr;]+ udv, (i=13),

1
Dy(x;,x3,x3,6)=d " z(ﬂl——j{z \/( =(Fo(x;+7,%, + 175,
3 T

+TZ +T3)

3
X3 +T3,'f))}dT]dT2dT3 + IUZAKZ]’
i=1

3
where d =Y A;>0; divp#0.
i=1
Or considering (5.7) - (5.9) for of unknown functions
V(xp.xp,x3.), W=V, (x1,%5,%x3.1).(i= 13),

we have

V= M(x),%0,%3,0) +—— j [ exp(=(t7 + 73 + 23 )OIV W, W5, W31)(x; +
\/—0R3

F2T N 1T, Xy + 2T uT X3 + 273 ut ;t — 7 )dT,dTydrsdr = Z [V W, W, W5],

VVilexl_(xl,xz,x3,t)+ IJ.eXp( (TI +T2 +T3)) (524)
NTT 0R3 NH T

X(OWV W Wy W31)(X) + 2T 5| 14T, X5 + 2T )| T, X3 + 273yt )t — 7 )d7,dT)dT3dT =

= Z,}[V.W,.W2, W3],

S; =X, =21\ pu(t=s);t—s=1,(i=13).
Further, at the condition (5.10) in a consequence (5.11)-(5.13) takes place

h<l _ . h<l . 72

Vnﬁ)V =H(XI,XZ,X3,1), VV;,}’JWVV;’ V(XI,XZ,Xj,t) e T,(l = ],3)

Hence, we will receive similar results in the conditions of the theorem 6.
6. Conclusions At least, such decision answers to a question, and possibility

to construct the decision of a problem of Navier-Stokes

1. From the received results follows that system (1.1)-(1.3) for an incompressible fluid with viscosity [1].
Navier-Stokes (1.1) in the conditions of (1.2), (1.3), (A)-(A3) 2. The received results is analogous to the celebrated
can have single analytical is conditional-smooth decision, i.e. Beale-Kato-Majda type criterion for the inviscid equations of
we will receive the solution of a millennium problem [1]. incompressible fluids [2, 5].
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3. Results of the theorems 1, 2 and 4 are applicable in a

case V € Rs, xXe R3, T € R, . And results of the theorems

3, 5, 6 can be applied to a problem of Navier-Stokes of an
incompressible fluid with viscosity, when

veR" xeR"te[0,T,].
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