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Abstract
In the paper is presented the fourth main boundary value problem of Dynamics of Thermo-
resiliency’s Momentum theory. The problem states to find in the cylinder D, the regular solution of

the system:

_ _ 00 _ _196 98 i —
M@)U—vy0 —x atz—}[, A6 S M3 divu = H,

which satisfies the initial conditions:
vx € D:limq o U(x,6) = 90 (), lime g 6(x,6) = ¢ (), lim 72 = 9D ()

and the boundary conditions:

T _ - +
v(x.t) € S: Da}cl—rges PU=T, Dalcl—rges{e}s =f7-

The uniqueness theorem of the solution is proved for this problem.
Keywords: the main boundary value problem; initial conditions; boundary conditions; the
uniqueness theorem of the solution.

Introduction

Let D be a finite or infinite three-dimensional space with the compact boundary S from the
class A, (a), (@ > 0).

Denote by D; and S, cylinders D, = D X [, S; = S X [, respectively, where [ = [0, x).
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In the problems of Dynamics of Thermo-resiliency’s Momentum theory any point of
environment is characterized by seven quantities: a movement vector -u = (uq,u,, u3), a rotation
vector - w = (w1, W, w3) and a temperature deviation - 6.

The main equations of the Thermo-resiliency’s Momentum theory can be written in a matrix

form as follows [1], [2]:

M(0,)U — vy — )(Oa—u—}[ AQ—%Z—f—n—dwu Hy, (D

where M (0, ) is a matrix differential operator of the Momentum Resilience theory [3] and y =
(02,05, 0x3,0,0,0), x° = ||xii || o it = pfori=1,2,3, iy = {fori =456, x; = 0fori #},

1
H= (_pF'_py)7H7 = ) Q , U= (u'w)'
Let o = (3(i), 2(0)) for i = 0,1, where (i) = ((p1 o ,(p;((”,q)g(")) for k = 1,2 and ¢{” for i = 0,1 be

functions given in the area D, while f = (f®, @), f@ = (@, £0 £y for i = 1,2 and f, are
functions given on S;.

Definition
Vector-function U = (u,w, 8) is called as regular in the area D;" if U € C*(D;}) n C*(D;") for
vt € l and B(dx, dt)U is integrable in the area D*.
Analogously, vector-function U = (u, w, ) is called as regular in the area D; if U € C1(D;]) n
C%(D;) for vt € l and B(dx, dt)U is integrable in the area D~ N M (0, §) for any number § > 0 and
c(t aU (x,7) c(t aU (x,7) c(t
UG, D < 1+(| )|2’ | ot - 1+(|x)|2’ | dx; = 1+(|x)|2’ (2)
where B(0x, dt) is an operator standing on the left side of the system (1) and is written in the form
of a matrix differential operator.
In the paper is studied the following problem of Dynamics of Thermo-resiliency’s
Momentum theory: to find in the cylinder D; the regular solution of the system (1) which satisfies
the initial conditions:

Vx € D:limeo U(x, ) = 0@ (x), lim,_o 0(x, £) = 037 (), | -Of"“““) o™ (x)

and the boundary conditions:

V(x,t) € SI:Dail_r)r;eS PU = f, 11rr}1165{9}5 =f7.

Here, P = P(dx,n) is an operator of thermo—momentary voltage:
P(0x,n)U = T(0x,n)U — ved,
where T (0x,n) is an operator of momentary voltage [3], e = (ny,n,,1n3,0,0,0),U = (u, w) and
n(nq,ny, n3) is a normal of the surface S.

The main result

The following uniqueness theorem is true:

Theorem. In the cylinder Dj* the regular solution of the homogenous problem,
corresponding to the above stated problem, is identical to 0.

The proof of the theorem. Let U = (U, #) be a regular solution in D;" of the homogenous
equation corresponding to (1). Then, the following formula is true:

6
0 f 12 0 au"|2+115(uu)+ Y 102lax +
Xid 25N T e x

at ot

=
+:—7fD+|grad 9|2dx=f5 {Z—?PU—%H%}dS, (3)
where E(U,U) is a positively defined form [3].
For the regular solution of the homogenous problem in D} the right side of (3) is equal to 0.
Hence, the left side of it is also equal to 0, from which follows that U = 0, 6 = 0. So, U = 0.
Now, let U = (U, 0) be a regular solution of the homogenous problem in D;”, corresponding to
the system (1). We can write (3) for D~ n M (o0, z) as follows:
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9 1o U 1 Voo
a {Ez Xii 7| +EE(U,IU)+%|9| }dx+
D—NM(0,z) \ i=1
v 9 au v 00
+- f |grad 0|°dx = f {EPU-I_EQ%}dS'

D~nM(0,2) €(0,2)
where z is a sufficiently large number.
Considering the conditions (2) and taking the limit of the above equation as z — o, we get

that
6 2
0 f 12 0 au"| lrww + 2 jopla +Vf| d6)%dx =0
ac ) 124 % | TPV Togy S x=0
D~ = D~
from which, using the homogeneity of the initial conditions, we have:

U=0.
Thus, the theorem is proved.

Conclusion

The main task was to prove the uniqueness theorem of the solution of the fourth main
boundary value problem of Dynamics of Thermo-resiliency’s Momentum theory. In the cylinder D,
was found the regular solution of the system:

2
M(@3,)U —vyo —)(O{;qul =H, AO —%Z—i—n:—t divu = H,
which satisfies the following initial and boundary conditions:

vx € D:lime_g UCx, ) = 9 (@), lime— 6(x,0) = 97 (0), lim ™22 = D ()

T _ : +_
V(x't)esl'pa;lclir;;espu f, Da}clir;/es{g}s f7.
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