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Abstract: In our study, we will extend the domain of influence in order to cover the thermoelasticity
of initially stressed bodies with voids. In what follows, we prove that, for a finite time t > 0,
the displacement field u;, the dipolar displacement field ¢j, the temperature 6 and the change in
volume fraction ¢ generate no disturbance outside a bounded domain B.
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1. Introduction

We must outline that our bodies are included in the thermoelasticity of bodies with voids. As we
know, Nunziato and Cowin, in the paper [1], have initiated the approach of the bodies with vacuous
pores (or voids). In this theory, the authors introduce an additional degree of freedom in order to
develop the mechanical behavior of a body in which the skeletal material is elastic and interstices are
voids of material. There are many modern applications of this theory, of which we just mention the
manufactured porous materials and the geological materials like soils and rocks. In the linear case,
this theory of bodies with pores was approached by Cowin and Nunziato in the study [2]. In this paper,
the authors demonstrated a result of the uniqueness regarding the solution for the mixed problem
and obtained a result of weak stability for the respective solutions. See also [3]. The equations of the
thermoelasticity of bodies with pores were obtained by Iesan in work [4]. Other results regarding the
contributions of voids of material in the theory of micropolar body with pores can be found in the
papers [5,6]. Lately, the number of papers devoted to various aspects of microstructure has greatly
increased (see [7-23], so that our work can be considered a continuation in this respect. In our present
study, we extend the previous results in order to cover the thermoelasticity of initially stressed material
with voids. Thus, after we put down the main equations, the initial conditions and the boundary data
of the mixed value problem in this context, we define the so-called domain of influence, denoted by B,
which corresponds to the data at time ¢ and it is associated with the mixed problem. As in previous
studies (see for instance [5,24,25]), we will use a specific method in order to prove a theorem regarding
the domain of influence.

Our basic result asserts that the solutions of the mixed initial-boundary value problem, in the
context of the theory of thermoelasticity of bodies with voids, decay to zero outside B, for any finite
variable t > 0.
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2. Basic Equations

In our paper, we will consider some elastic bodies. We suppose that such anisotropic body is
situated in regular domain B, include in R3, that is, the three-dimensional Euclidian space. The border
of this domain is a smooth surface, denoted by dB. The closure of B is usual denoted by B.

A fix system of Cartesian axes Ox;, (i = 1,2,3) is used and the Cartesian notation is used for
vectors and tensors. For the time derivative of a function, it is used a superposed dot. For the partial
derivatives of a function with respect its spatial variables, we will use a comma which is followed by a
subscript. partial derivatives with respect to the spatial coordinates. In the case of the repeated indices,
the Einstein summation rule is used.

In addition, if there is no possibility of confusion, then dependence of function with regards to
its spatial or time variables will be omitted. The evolution of body with dipolar structure will be
described with the help of the following specific variables:

ui(x,t), @ij(x,t), (x,t) € B x [0, to). 1)

Here, we denoted by u; the components of the displacement vector field and by ¢;; the components
of the dipolar displacement tensor field.

Using the above variables u;(x, t), ¢;i(x,t), we will introduce the components of the tensors of
strain, namely ¢;;, k;; and 1;, as follows:

2ejj = i+ Wij, Vij = Ui — Pijs Xijk = Pijk- @)

Being in the context of linear theory, it is natural to consider that internal energy density is a
quadratic form with the following expression:

1
0oe = EAijmngijSmn + Gijmn€ijYmn + Fijmnr€ijXmnr
1 1
+§Bijmn')’ij')’mn + Dijmnr YijXmnr + Ecijkmnr)(ijkxmnr +
+utjkPri€ij — @ik Qrivij + ujr Nirk Xijk +
+dijmeijpm + ijmYiim + fijkmXijkPm + ®)
1
Faiei¢ + biyijd + cipXijed + 5 Aij,id —
1
+digg,; +aiflp,i + Ep* — mbp + 5a6” +
1
—aijeij® — Bijviff — Oijpijid + S kijf 0 ).

We will use a procedure similar to that used by Nunziato and Cowin in [3]. Thus, taking into
account that

L% o Oe
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we obtain the following constitutive equations

Tij = UjkPri + Aijmn€mn + GijmnYmn + EnnrijXmnr +
+aij¢ + Dy — w6,
ij = = PkQik + @i Nrik + Gijmnemn + Bijimn Ymn +
+Dijimnr Xmnr + bij¢ + eijedp . — Bijb,
Hijk = Ui Nrik + Fijkmnemn + DynijeYmn ~+ Cijkmnr Xmnr + ®)
+Cijkd + fijkm®m — dijx6,
hi = dyni€mn + mniYmn + fmnriXmnr + i + Aij(P,j —aib,
& = —ajjeij — bijyij — CijkXijk — G — dipi +m0,
1 = ajjeij + Bijvij + dijkXijk — m¢ + aig,;i + ab,

qi = k]9,]

The main equations that govern the thermoelasticity of initially stressed materials with pores are
(see [5]):

- the motion equations:

(wj +1ij) ; + ofi = il
Wijk,i + ik + 17,iQik + @i Qji — (6)
—@kr,iNijr + 08jk = lir Pjrs

- the equation for the equilibrium of the forces:

hii+ 8+ ol = ok, ()

- the equation of energy:

0Tony = q:i + or. 8)

We complete the above equations with:
- the kinetic relations

1
&j = 5 (wji +uif), vij = wii — @ij,
Xijk = @jkir 0 =T —To, ¢ = ¢ — @o. )

The meaning of the notations that we used in Equations (3)—(8) is as follows: ¢—the density
of mass, which is a constant; y#—the entropy per unit mass; Tp—the temperature of the material in
its undeformed state; I;j—the tensor of microinertia; k—the variable inertia the equilibrated forces;
u;—the vector of the vector of moving; ¢—the tensor for dipolar moving; ¢p—the function for the
volume fraction that in the undeformed state has the value ¢(; $—a measure for change in volume,
regarding the undeformed state; 6—the variation of the temperature, regarding the temperature Ty
from the reference state; Eijs Yijs xijk—the strain tensors; Tijs Wijs yijk—the the stress tensors; h,—the
components of the vector for equilibrated stress; g;,—the vector for the flux of the heat; f;—the body
forces; gjy—the dipolar charges; r—the measure of the supply heat; g¢—a measure for balancing of
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intrinsic force; L—a measure for balancing of extrinsic force; Ajjiun, Bijmn, .- kij—the functions what
characterize the elastic properties of the material. These satisfy the following symmetry relations:

Aijmn = Amnij = Ajimn, Bijmn = Bunij, aij = aji,
dijk = djik, 8ij = &jir Cijkmnr = Conrijks Fijkmn = Fijknm. (10)
Gijmn = Gijnm, Pij = Pji, kij = kji.
In the above relations (1) and (3), the quantities P
satisfy the following equations:

j» Qij and Njj are prescribed functions which

(Pj+ Qi) ; = 0, Nijei + Qix = 0.
Based on the inequality of the entropy production, we can deduce that

In order to complete our mixed initial-boundary value problem, we add to the basic Equations
(2)-(7), the following prescribed initial data

ui(x,0) = uf (x), i(x,0) = uj(x), Px(x,0) = @y(x), ¢jx(x,0) = @jp(x),
0(x,0) = 6°(x), ¢(x,0) =¢"(x), ¢(x,0)=¢'(x), x€B. (12)

We also consider the given conditions to the limit

uj = ii; on 9By x [0, tg), t; = (T +17;5) nj = E on 9B{ x [0, ty),

Pik = qb]k on 0B, x [0, to), M = Uijkhi = mjk on BBE X [0, to), (13)
¢ =P ondB; x [0,ty), h = hmn; =hon dB§ x [0, ty),
0 =60 ondBy x [0,ty), g =q;n; = qon dBg x [0, ).

n = (n;) is the unit normal to the surfacedB, outward oriented. In addition, we denoted by dB1, dB,, dB3
and 9By the subsets of dB, considered together with their corresponding complements dB{, dB5, dB§
and 0Bj. The time t can be infinite. The functions u?, u}, gojok, go}k, 6°, ¢°, ¢!, @, F, Pikr fiks $, 0,4,
h are prescribed and regular in all points where are defined.

By introducing the geometric Equation (7) and the constitutive Equation (6) into Equations (2), (3)
and (5), we obtain the following system of equations:

ot = [”j,kpki — @ik Nrik + (Aijmn + Gijmn) €mn + (Gumnij + Bijmn) Yin+

+ (Funrij + Dijmnr) Xmnr + (ai; + bij) ¢ + (dijk + Eijk) ¢ — (wij+ Bij) 9)} . + ofi,

Lir jr= (”j,rNirk+ Fijkmn€mnt Dinnijk Ymn+ Cijkmur XmnrtCijk+ fijkm®,m— 5ijk9) (14)

P

—9;iQkit @ji,r Nikit Gjkmn€mnt Bjgann Ymnt Djkmnr Xmm+bjxpt-ejxip i— Bjxb+ 08 jk.,

oK = (dmnigmn + €mniYmn + funriXmnr + dip + Ajjpj — ’lig),i + ol —
—ajjeij — bijyij — CijkXijk — S — dipi +m6,

. 1 1 . .
10 = — (ki@ )i+ —1 — iiéii — Biiii — S Xin — M — a:p ;. 15
QTO( ij ,]),z To ij€ij ,Bzﬂ’l] ijkXijk ¢ iP,i (15)
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We can define the solution of our mixed initial boundary value problem in the context of the
theory of thermoelasticity of initially stressed bodies with voids in the cylinder Oy = B x [0, ty) as
being the array (u;, jx, 0, ¢) that verify all equations of the system (14)-(15) for any (x,t) € Q, and
satisfy the initial data (12) and also the conditions to the limit (13).

3. Main Result

First of all, we start by introducing the definition of the concept of a domain of influence. Then, we
will prove an inequality which will underpin the influence theorem. This inequality is a counterpart of
that demonstrated in the study [5]. The main result of our work is a theorem regarding the existence of
a domain of influence in the context of thermoelasticity of porous materials.

In order to obtain our results, we need to impose the following hypotheses on the properties of
the bodies:

(i) 0>0,k>0, L;; >0, Ty >0, a>0;
(ii)
Aijmnxijxmn + 2Gijmnxijymn + Bijmnyijymn + 2anrijxijzmnr +
+2DijmnrYijzmnr + CijemnrZijeZmnr + PeiXjeXji — 2QiXjiy jk +
—I—Nn-kxﬁzjkr + Zﬂi/‘xi]'w + Zb,»jy,»jw + 2cl-]-kzl-]-kw + Zdl-]-kxija)k +
+2eiYijk + 2fijimzijom + 2djwiw + {0 + Ajwiw; >
> a(x3jxij + Yijij + ZijZik + wiw; + @?), (16)

for all Xij = Xji, Yjir Zijks Wi, W;
(iii) kimin; > ynini, forall #;.

These hypotheses are not considered as very restrictive, as they are commonly imposed
in mechanics of continuum media. As an example, the hypothesis iii is deduced from the corollary (9)
and this can be obtained from the entropy production inequality.

By analogy with the step function of Heaviside, we will consider a smooth non-decreasing

function U, (z) as follows:
[0, ifz€ (~o0,0],
Ue(z) = { 1, if z € [a, ),

for a sufficiently small e > 0.

We now fix two constants R > 0 and t > 0 and use d = |x — xg|, in order to define, with the help
of the above function U,, the following useful function

R—d
V:Bx|[0,t] =R, V(x,s)—ue< 5 +t—s). (17)
xg is an arbitrary point fixed in B. Here, v > 0 is a constant which have the amplitude of speed, which
will be determined later.

Using a sphere S(xg, R) of the form

S(xo,R) = {x € R®: |x — xy| < R}, (18)
we define the set A by
A= |J Slxo,R+o(t—a)].

ael0,t]
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It is easy to see that V(x, s) is a regular function in all points of B x [0, t], which decay to zero outside
set A.

We now prove an inequality which is useful in what follows.

Proposition 1. If the ordered array (u;, ¢;;, ,0) satisfies the system of Equations (14) and (15) and verifies
Equations (12) and (13), then the following inequality takes place:

ouji; + Ikr¢jr¢jk + QK(i’z +a6” + Aijmnsijemn+
+2Gijmn€ijYmn + BijmnYijYmn + 2Ennrij€ijXmnr +
+2Djjmnr YijXmnr + Cijkmnr Xijk Xmnr + 20ij€ +
+2bijvijp + 2ciXikd + 2dijkeijP x + 2eikvii Pk + (19)
F2fijkmXijkPx + 2dipg,i + 2A;i9,ip; + ﬁfﬂ >
> {Qﬂﬂfli + L @jr P + QK¢2 + ab*+
Feijeii + i vij + XigkXigk + 97+ 4’,1‘4’,1}
forall (x,s) € B x [0,t].

Proof. This result can be immediately deduced by taking into account the above assumptions i and
ii. O
Let us define a function P(x,s) by
1p . ;

P = 2 [Quiui + Ikr(Pjr(ij + QK(PZ + a6? + Aijmnsijsmn+

+2Gijmn€ijYmn + BijmnYijYmn + 2Emnrij€ijXmnr +
+2Djjmnr YijXmnr + Cijkmnr Xijk Xmnr + Prittj it i — (20)

—2Qikt}i@jk + 2Nyixlhj i Qjk,r + 20;i€ij¢ + 2bjjyijp +
+2¢ij Xk + 2djkeijP x + 2eikviiPx +
+2fifkmXijkdx + 2dipd i + Aijp i+ 59| -

From definition (20), we can deduce that P, as a function of (¢, s) is, in fact, the potential density energy.
In the following, we also use the function K(x, s) defined by
K = X [ostt; + Ly ¢y o + ok + a6+
) ou;u; kr(P]rGDJk 0 (P
+eijeii + Vijvij + XijkXijk + ¢ + 4’,1‘4’,1} : (21)

Clearly, this function is kinetic energy.
If we take into account the hypotheses i and i7, from Equations (20) and (21), we are led to the conclusion

P(x,T) > K(x, 1), V(x,T) € Bx[0,t]. (22)

In the following theorem, we will prove an inequality, which is helpful to obtain our main result.
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Theorem 1. If (u;, ¢;, 0, §) is a solution of the system of Equations (14) and (15) that verifies (12) and (13),
then the next inequality is satisfied for any (x, T) in the cylinder B x [0, t]:

1 t
P,td+—//) kﬂ@dg/ P(x,0)dv +
/D[xo,R] (x, t)do To Jo JDlxoR4c(t—s)] 7 "7 7 D[xo,R-+ct] (x, 0)do

t . 1
i+ enbn + 1b+ —10| dod 23
+/0 /D[XO,RH(H)]Q [f,ul+g]k(p]k+ ¢+ o’ } vds + (23)

t _ |
i+ i @i+ h —@g0| dSds,
+/0 ~/8D[x0,R+c(tfs)] [ ithi + Hik®jk the+ TOq :| ?

forany R > 0,t > 0and xy € B.
Here, D(xp,R) = {a € B: |a — xg| < R}, 9D(x9,R) ={a € 9B : |a — x9| < R}.

Proof. If we multiply the both members of Equation (14); by V1i;, we obtain

1. d
5V o (eiithi) = @V fitki + [V (w + 1iy) ] ;= V,j (Tij + 1735) ki —

-V (Aijmnfmn + GijmnYmn + Fijmny Xmn + aijp + dijpd x — Déij9) U j. (24)
Analogously, we multiply both sides of Equation(14), by V¢, so that we get the equality

1.d L . . .
5V 3 Uk @jr@ii) = @V + (Vi pje) i — Vit djr =

-V (Fijkmngmn + DynijkYmn + Cijkmnr Xmnr + Cijk® + fijemPm — 5z'jk) Piki- (25)

Furthermore, multiplying both sides of (14); by V¢, we obtain the identity

1_d . . . .
5V (@xg?) = eVig+ (VIig) ;i — Vil —
—V(Aij¢,idi + dpni€mn®,i + epniYmn®i + frnriXmnrd,i + dipd i — aib ;) — (26)

—V(ajjeijp + bijvijd + cijXijkd + EPP + dip ip — mOP).

At last, by multiplying both sides of (14)4 by V6, we will obtain

1.d, o, 1 1
EGﬁ(u() )= ?OGTG-F E [(GG%),z‘ G,Zqu}

b

oTo GkijG,iG,j -G (al‘jeéi]' + ﬁljé)%] + 5ijk9Xi]' + m9¢ + aig(j),i) . (27)
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Now, by summing up, term by term, Equations (24)—(27), it is easy to deduce the identity
1 .d .. . V) 2
5V g (Qiithi + Iy §jr fj + 0" +ab”) =
. . ; 1
= oV fiu; + Qngk(p]'k +oVip + ?OVTQ +

. . . 1
+V (Tij + 171‘]') Ui+ Uik @ik + hip + QTOGC]Z} -
Fi
—V [Aijmnemntij + Gijmn (EmnVij + Emnij) +
+BijmnYmnVij + Ennrij (€6 Xmnr + €ijXmnr) +
+Dijmnr (YijXmnr + YijXmnr) + Cijmnr Xijk Xmnr + (28)
+a;j (éijfl’+8ij¢)+bij(7ij¢+7ij¢)+Cijk(Xijk4>+Xijk¢)+
+dijk (eijbx + Eijd k) + eijic (VijPx + Tijdx) +
+ fijkm (Xijk¢,m + Xijkd%m) +di (9, + ¢¢,i) +
+APidj + SPP] — Vi (Tij + i) i — Viphije i —
. 1 1
—Vihi¢ — @V,Mz@ - @Vkije,ie,f

It is not difficult to notice that relation (28) can be rewritten in the following equivalent form:

1_d . . ;
AT (Q”i”i + Ly 9jr @i + 0x§” + ab>+
+Aijmn€mn€ij + 2Gijmn')’mn8ij + Bijmn’)’mn')’ij +
+2Funyrij€ij Xmnr + 2Dijmnr YijXmnr + Cijkmnr Xijk Xmnr +
+2aijeijp + 2bijvij¢p + 2ciixijp + 2dijkeijp  +
+2eiikYijP + 2fijkmXikPm +2dipd i + Aijp i i + (29)
+20109,; — 2m0p -+ ab? + 59 ) =
. . . 1
=9V (fiui + gk @ik + 0lp + T07’9> +
. . ; 1
+V [(Tz] +17ij) i + Hip @i + hi + QTogqj] -
J

1 1
0a: — k0.0
qi 0Ty ijviY,

— Vi (wj +1ij) i = Visip@j — Vihidp — V,i@

Taking into account the expression of the potential energy P from (30), identity (29) can be restated

in the form

1. . 1
EVP + QTokijQ'iQ'j =

. . |
=V <inui + gk @jk + ol + Toer9> + (30)

: . ., 1
+V {(Tij + 1) j + HijePje + hip + QTOqu]

P

. . . 1
-V, l:(Tz] + 1) i + Hig @i + hip + QTOQ%’] .
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By integrating, over B x [0, t], both sides of identity (30) so that, by using the divergence theorem

and the conditions to the limit (13), we are led to the following equality:
/ VP(x Dot / / V0,0 jdods = / VP(x,0)dv +
B
+/0 /aB 1% (fiui + ki + I+ gTo’79> dvds +

t .1
+/ / ov (f,-ul- + 8k @ik + 1+ T()r@) dvds +

+/ /Vszdvds—// {T,ﬁ—m] u]+yl]kq)]k+h4>+ }dvds.

Now, we consider the definition (17) of the function V in order to the identity:

1
) V/] (Tl] + 771]) V .uz]k(P]k V,lh (P z‘?z

/ 1 X; 1 1 X;
*ue r] (Tz] + 771]) u; + Z/{ .uzjk(l’]k + u lh (P + TOZ’{e ?1’71‘9 =

1../1
Eue ; [(Aijmngmnxj + Gijmn’)/mnxj + Fijmnr)(mnrxj+

+ (@i + byj) x; + (dl-]-k + eijk) ¢exj — (e + Bij) 9%} i+

+ (ijmnr‘smnxr + Djkmnr')’mnxr + Cijkmnrxmnrxi) (pjk +

+ (Dyuni€mnXi + EpniYmnXi + Ajj jxi + dipx; — a;0x;) ¢ + k 70 10x; ]

where we used the notation:
o dU,
Uu, = —.
dr

(31)

(32)

For the terms on the right-hand side of identity (32), we will use the arithmetic-geometric mean

inequality in the form

1 a 2,2
< — _
ab ( 5 +b m)

(33)

such that if we choose some suitable parameters m, we can find v (from the definition of I/,) to satisfy

the inequality
. . . 1 '
‘_V,j (Tij + 1ij) i = Vi — Vihip — TOV,Mi(” <U, K(x,s).
In addition, we obtain the inequality
t .
/ / VP(x,s)dvds —
0 JB
! . . o1
_ /0 /B (V,] (’Z.'i]- + 771']') u; + V,j,llj]'kq)]'k + Vihi¢ + ]b‘/'iqi6> dods <

< /Ot /Bl/{e,(x, T)[K(x, T) — P(x, T)]dvdT < 0.

(34)

(35)
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Considering inequality (35), we are led to the conclusion that identity (31) receives the following
form:

1 ot
‘/va(x,t)dv—f—%/o ‘/BVkl']'g,ig,jdvds < /BVP(er)dU‘F
t . . . 1
+/0 /BQV (fiui + 8Pk + 1 + QZT()r()) duds + (36)
T U
+/o /aB v (ti”f + Bk +hd + QToqe) dods.

Finally, if we will pass to the limit in relation (36), as e — 0, then we deduce that the (boundedly)
limit of the function V is the indicator function, also called the characteristic function, for the set A,
defined after (18). As an immediate consequence, we are led to the inequality (23), such that Theorem
1is concluded. O

The previous estimations obtained in Theorem 1, Proposition 1 will be used to obtain the main
theorem of our present work, which is a generalization of the domain of influence result.
Let us denote by B(t) the set that contains the points x from B such that:

(1) for x € B, u?;«éO or u}#Oor (p?k;«éO or (p}l.k;éO or ¢O£0 or ¢* #£0 or 6040 or
da € [0,t] so that fi(x,a) # 0 or mj(x,a) # 0orl(x,a) #0orr(x,a) #0;

(2) for x € 9By, Ja € [0, ] so that i7;(x, &) # 0;
(3) for x € 0B, Ja € [0,t] so that F;(x,a) # 0;
(4) for x € 9By, Ju € [0, ] so that gj(x,a) # 0;
(5) for x € 9Bg, Ja € [0, #] so that fijx(x,a) # 0;
(6) for x € dB3, Ja € [0,t] so that ¢(x, ) 7é 0
(7) for x € 9B, 3a € [0, t] so that h(x,a) #

(8) for x € 0By, I € [0,t] so that O(x,a) # 0
(9) for x € 0By, Ja € [0,t] so that §(x, «)

At the instant f, the domain of influence of the data, B;, is a set defined by
By = {XO €B: B(t) N g(XO,Z)t) # CD}, (37)

where @ is the notation for the empty set and the sphere S(x¢, vt) is defined in Equation (18).
Now, we can prove the main result of our study.

Theorem 2. If the array (u;, ¢;j, 0, ¢) verifies all equations of the system of Equations (14) and (15) and satisfies
the conditions (12) and (13), we obtain a characterization of the solution as follows:

up=0, ¢;j=0,0=0 and ¢ =0, for (x,7) € {B\ B¢} x [0,1]. (38)

Proof. We will use inequality (23) considered for an arbitrary xo, xg € B\ By and T € [0, ], by taking
the values t = T and R = v(t — 7). Then, we obtain

/ P(x, T dV+ 7/ / k‘]‘erierjdVdS <
Dixp,0(t—71)] DIxp,0(t—s)]

. 1
< PO,xdv+/ / <u+ K Qi +1 +r9)dVds+ 39
/D[xg,vt)] ( ) 0 JDIxg,0(t—s)] ¢ fl i T8k Pk ¢ Ty (39)

T _ . 1
B+ i@+ h —36 | dSds.
+/0 /BD[xg,v(tfs)] Q ( iy + Wik Pk + ¢+ TOq > 5
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However, xg € B\ By, so we can deduce that x € D(x(, vt) and therefore x € B(t). Thus, we are
led to the conclusion that

P(0,x)dv = 0. 40
/D[W] (0, x)do (40)

Taking into account that, because of D[xp, v(t —s)] C D(xo, vt), we get

T . 1
i+ g+ b+ =70 ) dVds = 0 41
/o /D[xo,v(t—s)]Q (fu + ki + 1 + Tor ) s (41)

and
i £ hg L 0)dVds =0 42
Bl + fip @i + hp + —3 s =0.
/O /D[xo,v(tfs)} ( ili T Uik ik ¢ To q > (42)
Now, considering the hypothesis iii and taking into account the relations (40)—(42), we deduce
P(s,x)dv < 0. 43
/D[x(),v(t—s)] ( ) - )
The inequality (43) together with the inequality (22) lead to the conclusion
K(x,s)dV <0 44
/D[xg,v(t—s)] ( ) - )
so that, considering the definition (21) of the function K, we obtain

ui(xo,8) =0, ¢jr(xo,8) =0, 0(x0,5) =0, p(x0,5) =0

forall (xg,s) € {B\ B¢} x [0, £].
At last, because u;(x,0) = 0, @jx(x0,0) =0 forall xg € B\ By, we get

ui(xo,s) =0, @jr(xo,8) =0, 0(x0,5) =0, p(x0,5) =0
for all (xp,s) € {B\ Bt} x [0, t] so that the proof of Theorem 2 is complete. [

4. Conclusions

We want to emphasize that our main result from the present study is a generalization of the result
regarding the domain of influence theorem from classical elasticity and this extension is made in a
more complex context, one of the theory of thermoelastic body with dipolar structure and with voids.
Thus, we have proven that the result regarding the domain of influence is still valid even if we are out
of the framework of classical elasticity.

Namely, we need to emphasize that the validity of the domain of influence result was not affected
by the fact that we considered the effect of thermal treatment, the effect of the dipolar structure and
the effect of voids.
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