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In the present paper the mathematical model of the linear 2D dynamical theory of thermoe-
lasticity with microtemperatures is considered. The representation of regular solution, the
fundamental and singular solutions for a governing system of equations of this theory in the
Laplace transform space are constructed. Finally, the single-layer, double-layer and volume
potentials are presented.
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1. Introduction

This paper concerns with the mathematical model of the linear 2D dynamical
theory of thermoelasticity with microtemperatures. A thermodynamic theory for
elastic materials with inner structure whose particles, in addition to microdeforma-
tions, possess microtemperatures that was proposed by Grot [1]. In [1] the thermo-
dynamics of a continuum with microstructure is extended in that it is assumed that
the temperatures of the particles of microcontinuum are different. Several mathe-
matical models of continua with microtemperature have been formulated in which
the deformation is described not only by the usual displacement vector field, but
by other vector fields as well, see [2-3]. In [4] existence theorems were proved and
the continuous dependence of solutions of the initial data and body loads was es-
tablished. In [5] the mathematical model of the 3D linear dynamical theory of ther-
moelasticity with microtemperatures is considered and the basic initial-boundary
value problems (BVPs) in the Laplace transform space are investigated. In [6-
8] the fundamental solutions of the equations of theory of thermoelasticity with
microtemperatures, the representations of Galerkin type and general solutions of
equations of dynamic and steady vibrations were constructed. The basic theorems
in the equilibrium theory of thermoelasticity with microtemperatures are proved.
Effective solutions of the Dirichlet and the Neumann BVP of the linear theory of
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thermoelasticity with microtemperatures for a spherical ring are given in [9-10]. A
wide class of external 3D BVPs of steady vibrations is investigated in [11].

The two-dimensional model of thermoelasticity with microtemperatures are de-
voted in [12-15]. In particular, fundamental and singular solutions of the system of
equations of the equilibrium of the plane thermoelastisity theory with microtemper-
atures was constructed, uniqueness and existence theorems of some basic boundary
value problems of the plane thermoelasticity with microtemperatures are proved.
Explicit solutions of boundary value problems of 2D theory of thermoelasticity
with microtemperatures for the half-plane are constructed in [15].

In the present paper the mathematical model of the linear 2D dynamical theory
of thermoelasticity with microtemperatures is considered. The representation of
regular solution, the fundamental and singular solutions for a governing system of
equations of this theory in the Laplace transform space are constructed. Finally,
the single-layer, double-layer and volume potentials are presented.

2. Basic equations

Let S be the smooth closed curve surrounding the finite domain D in Euclidean
2D space Es. Let  x = (x1,22) € Ey, 0x = (3’ 8) , and let ¢ denote the
axl (91'2
time variable ¢t > 0. Let us assume that the domain D is filled with an isotropic
thermoelastic material possessing microtemperatures.
In 2D space "rot” is defined as a scalar

_0¢a O
T’thb N 6$1 6$2

for a vector ¢ = (¢1, p2) and as a vector

_ (9 oy
T’Otw = <a$2, _8x1>

for a scalar 1.
The basic homogeneous system of equations of motion in the linear theory ther-
moelasticity with microtemperatures for isotropic materials can be written as [4]

2
pAu + (A + p)graddiva — Sgradf — pgtl; =0,
. ow
kAW + (ks + ks )graddivw — kg — kyw — b= =0, (1)

0 0 .. .
kAO — cT()aG — ﬁTgadwu + kidivw = 0,

where u = (uy,uz2)” is the displacement vector, w = (wy,ws)” is the microtem-
perature vector, 6 is the temperature measured from the constant absolute
temperature Ty (Zp > 0) by the natural state, p is the reference mass density
(p > 0), A is the 2D Laplace operator. The superscript " T” denotes transposition,
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Ao B, b, e, ko ki, j=1,...,6, are constitutive coefficients and they
satisfy the following conditions

)\+M>0 w>0 ks kg >0 (k1+T0k3)2<4T0k‘k‘2
b>0 ¢>0 k>0 2ks+ks+ ke >0.

Let 7 = 0 + iw be a complex variable, II,, = {7 :0 > 09 > 0, —00 < w < +00}
is the half-plane. By applying formally the Laplace transform, as in the classical
theory of thermoelasticity, from Eq.(1) we obtain (for details see [5],[16])

pAa + (A + p)graddiva — ﬁgradé — pra =0,
ke AW + (ky + ks)graddivw — ksgradd — ksw = 0, (2)

(kA — a)0 — Bodivi + kydivw = 0,

where k‘g = k‘g — bT, b > 0, apg = —CT()T, 60 = —TBT(), u= (ﬂl,’fm), W = (@1,’1])2).
We assume that the inversion formulas

o+100
1
u(x,t) = — U t)d
(X, ) omi u(:pla$2a7—) eXp(T ) T,
T—100
o+ioco
1
t) = — A t)d
W(X7 ) 27”/ W($1,J}2,T) eXp(T ) T,
T—100
1 o+ico
0(x,t) = — 0 t)d
(x,1) 57 (1,2, T)exp(Tt)dr
o—100

are valid at any point t.

3. A representation of regular solutions

Let further U = (@1, w, 0), is a regular solutions of the homogeneous system (2).

Theorem 3.1: The regular solution U = (i, w,0) of the system (2) admits in
the domain of reqularity a representation

U= (u® +u®, 0w +w?, §),
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where u®,  w@  wD and w? are the regular vectors, satisfying the equations

(A=X2)u® =0, (A-X)w? =0, rotu® =0,
rotw® =0, divu® =0, divw® =0,

(A +A2)(A+ 2 (A + 22)uV) =0,

(A4 A2)(A + A2)(A + A2)w® =0

(A+AD(A +23)(A+A3)f = 0.

)\?, Jj =1,2,3, are roots of equation detD(—¢) = 0, where

detD(A) = (oA — pr*)kiksA + (krA = ks)[(1oA — p7°) (kA — ao) — oA,

1
N+ A3+ M= i [o(aoks + kks — kiks) + pr°kkr + BBokz] ,
1
)\%)\% + )\%)\% + )\%)\g = M [l{:g(uoao + BBo) + pTz(aok7 + kkg — klkg)] ,
k 2
NAZNZ = JOSPT N o, ke = Ky K 4 kg > O,

pokky
and the constants \2 and )\g are determined by the formulas

kg

2
Tp 2
N o= Af = —.
4 0 5 ke

The quantities /\32-, 7 = 1,..,5 are complex numbers and are chosen so as to
ensure positivity of their imaginary part, i.e. it is assumed that I mA? > 0.

Proof: Let U = (1, W,f) be a regular solution of the system (2). Taking into
account the identity

Av = graddivv — rotrotv, (3)
where
e (2 (200} 0 (o an)
Oxo \Ox1 Oxo/)’ Oxy \Ox1 Oz ’
from the equation (2) we obtain

ua= M—%graddivﬁ — LQTotrotﬁ — %gradé,
T pT T
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k k k ~
w = igraddim?v — Brotrotw — jgmd&
ks 8 ks

‘We introduce the notations

ull) = L‘;gmddz’mi — %gmdé, (4)

pT PT
u? = —%rotrotﬁ, (5)

k -

wl) = ﬁg'racldiv\7v — —3gmd9, (6)

]Cg k8
w? = —%rotrotw. (7)

8
Clearly

i=u® +u?®, w=w® +w®. (8)

Acting with the operator rot on (4) and (6) and considering the identity rotgrad =
0 and with the operator div on (5), (7) we have

rotu™ =0, rotw™ =0, divu® =0, and divw® =0 (9)
respectively. Taking into account the last equalities, we have from equations (5)-(7)
(A= 2Hu® =0, (A-X2)w? =o. (10)

Applying the operator div to system (2), and taking into account the identity
divgrad = A, we obtain

(oA — pr2)diva — BAD = 0,
(k7 — kg)divw — ksAf = 0, (11)
kA6 + kidivw — Bodiva — agh = 0.
The system (11) may be written as
oA —pr?2 0 — BA
DAY := 10 krA —ks —ksA | ¥ =0, (12)

—Bo k1 EA —ag
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where ¥ = (diva, divw, Q)T. It is easily seen that
(A + M)A+ 22 (A + N2)diva = 0,
(A + A2 (A + 22 (A + \3)divw = 0, (13)
(A+2A)(A+ M) (A +A3)0 =0,

where )\]2. are the roots of the equation D(—¢) = 0 (with respect to £.) Applying

the operator (A + A?)(A + A3)(A + A32) to Egs. (4),(6) and taking into account the
the latter relations we obtain

A+ X)) (A4 2)(A + X2)uM = o,

1 2 3

(A+ M)A+ 2)(A+ 22w =0, (14)
(A4 X (A + M) (A+ M) =o.

The latter formulas prove the theorem. O

Theorem 3.2: The regular solution U = (a1, w,0) € C*(D) of system (2) is
represented as the sum

3
u= ZU(J)(:B), w= w(])(a:), 0= Z(pja (15)
° . =

where w9, wand @j are reqular functions satisfying the following equations
A+A)u) =0, (A+A)w? =0, (A+A)em =0, (A=ADul =0,

(A= 2w =0, j,l,m=1,2,3, divu*=0, divw®=0.
(16)

Proof: Applying to both sides of the equation (2) the operator (A + A\2)(A +
A3)(A + )3) and taking into account the relations (11),(12) and (13), we obtain

(A+A)(A+2)(A+XA3)(A - )Ha=0,
(A+ 2D (A +2)(A+A)(A - A)w =0, (17)
(A+XA)(A+ M)A+ ) =0.

We introduce the notations

i AERAERA-N) o (A)AA-ND)
=R -G+ B0 F - )05+ A7)

u@:_<g+§xg+%mﬁf§%hu@:<g+§x%+%mg+%%1
()\3 - Al)()\S - )\2)(>\3 + )\4) ()\4 + )\1)()\4 + )\2)()\4 + >\3)
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U BERAEA-N) o (AENA+A-N)
(AT = A =AM +A3) (A3 = AN = A (A3 +A3)
@ AFANA+M)A-A) 5 AFEN)A+N)A+A)
T T I Y T 22+ (2 +A2)
3 1 3 2 3 5 5 1 5 2 5 3
A+ N3)(A+ )2 - A+ M)A+ -
e BB, BB,
(AT = A2) (AT = A3) (A2 = A (A3 = A3)
py— (BN 5
(A3 = A3 —A3)
(18)
By virtue of (18), it follows
4 ) . ~ 3
u= 3} u?), w= D wl),  §= > #5 (19)
7j=1 7=1,2,3,5 7j=1

A+ uD =0, (A+AHwl =0, (A+A2)en =0, (A—rHu¥ =0,

(A=X)w® =0, j=1,2,3, 1=1,2,3, m=1,23. (20)

Thus, the regular in D solution of system (2) is represented as a sum of functions
u, wli, ¢j, which satisfies Helmholtz’ equations in D. O

Theorem 3.3: In the domain of reqularity the reqular solution of system (2) can
be represented in the form

3 3 - 3
u= ) ajgradp; + u®, w= ) bjgrady; + w®, 0=>" ¢j (21)
j=1 j=1 j=1

(A + )\]2')90]' =0, j=1,2,3, (A _ )\Z)u(z;) — 0,
(22)
(A= 2)w® =0, divu® =0, divw® =0,

a; and b; are constants.

Proof: Substituting 1, W and 6 from (15) into (2), after some calculations we
obtain

(A — pr2) (k7 A — ks) (u® + u® + u®)

A+ wkik
=wm-ﬂ;2I%ﬁw+£m+w&@+MMA—QMn+m+@@<%>
A+
—l—M(kA —ag)(k7A — kg)(p1 + w2+ ¢3) | .

Bo
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Equation (23) is satisfied by

(A = pr2) (ke A — kD)

= { (A;;M) [(ao =+ ]w\%)(kg + k7)\%) — k1k3)\%] - 5(]% + ]€7)‘%)} grad@l:

(nA — p72) (k7 A — kg)ul?

= {(A;O“)[(ao + kA3) (ks + k7 A3) — k1ksA3] — B(ks + kM%)} gradeps,

(nA — p72) (k7 A — kg)ul®)

= {“;0”)[(@0 + kA3) (ks + k7 A3) — kiksA3] — B(ks + kM%)} gradeps.

The last identity gives

®3)

ul) = aigrader, u? = asgradps, u'? = asgradps, (24)

where

-5

— 7 i_123
A + poAS ’

a;

Quite similarly we obtain
wl) =bigradpr, w?® =bygradps, w® = bsgrades,

where

—k‘g
b= ——""— 1 =1,2,3.
J kﬁ)\§+k37)\§’ J ) 4y

Finally, the general solution of the equation (2) takes the form

3 3
=Y ajgradp; +uW, W= Y bigradp; + w®,
j=1

™
Il
.
w
i)
S
<

25
(A+X)p; =0, =123, (A- Hu =0, (25)

(A= 2)w® =0, divu® =0, divw® = 0.
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4. Matrix of fundamental solutions
System (2) may be written as
A(0x,7)U =0, (26)

where A (0x, ) is a matrix differential operator corresponding left-hand side of the
equation(2)

A(9%,7) = A1 (%) 525,

2

by

2

002,

Aay2y42 = Oary (ke A — kg) + (kg + ks5)

0 0
—_— AOé N— —k; -,
axa7 +2,5 3

Aoz,'y+2 = Aa+2,'y =0, Aa5 = _/8 oz
@

0 0
A5’Y = —50%7 A5;’Y+2 = kl%a Ass = kA — ap, o,yv=12
Y Y

0o is the Kronecker delta, U = (@1, w, 6).

The matrix A(9x,7) =| glj((?x,T) |se5= AT (—0x,7), where le(ax,T) =
Aji(—0x,7), will be called the associated operator to the differential operator
A(0x,T).

We assume that — pu(A+2u)kkeks # 0, where k7 = ks+ks+ks.  Obviously,
if the latter condition is satisfied, then = A(0x,7) 1is the elliptic differential
operator.

We introduce the matrix differential operator B(0x, 7) consisting of cofactors of
elements of the transposed matrix A7 divided on  p(\ 4 2u)kkeks # 0

B(0x, 1) :=|| Bi;(0%) ||525,
where
Boﬁ = Bikl(sow - Bf2fa§77 Ba+277+2 = B§350‘7 B B§4§O‘§7’

Biyyo = Bi361&y, Boyy2 = B3¢, Bas = Biséa; Bsa = B3iéa,

9 .
B5’Y+2 = Bg3€’yv 50& = %7 Q,y = 1a2a B55 = B557

«

Bsy = B5161&y,  Bay = B31828y,  Baqs = Bisty,

B = —(A+ ) (A+A3)(A+A5)(A - AD),

1
,u
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A — A2
Bl — (kkmﬂz) {=BBolkrts — ks) + (A ) [(kA — ag) (ks — ks) + kksAl}
Biy =~ (A3 (A - A2), Biy= D (A= 22)(A - A)(kA — k),
pokkz pokky
By = 0 (A a3ya -2 = =
51 = (A=ADA =X (k7A —kg), j=1,2, po:=A+2pu,
pokks
hky 2 2 2
Bi, = — A = A2)(A = A2)(poA — pr),
53 Mokk7( 4)( 5)(#0 P )
Bl = — (A=A (A = A (oA — pr2) (ks A — )
55 Lk 4 5)LHO 1Y 7 8)s
HoRR7
Bjy = 500 (A - X2)(A-X2) By = 5 (A - X2)(A - A)(ueh — pr?),
pokkz pokky
1
Bis = - (A + M)A+ X)(A+23)(A - AD,
* (A - )\121) 2 2
B3y = ————{kik3(poA — p7°) + (ka + ks) [(oA — p7°) (KA — ag) — BPoA]}.
pokkekz

Substituting the vector U(x) = B(9x,7)¥ into (26), where ¥ = Et, is a five-
component vector function, E is an unit matrix, % is scalar function, we get

(A+AD)(A+A3)(A +A5)(A = AD(A = AZ)p = 0.

Whence, applying the method developed in [16,17], after some calculations, the
function v can be represented as

& (1) > (1)
Y = Zldeo (Ajr) + Z4deo (iAj7), (27)
]: ]:
where
5 3
Sodi=0, Y diAf+ AN+ ) =0,
j:l j:l

di' = (A = 23)(AF = M) (A + AD (AT + A3),
dy' = (A3 = AD(A3 = M)A+ 2D (A3 + A2),
dyt = (0 = A3 = A3 (A3 + A (AF + A3),
di' = 3D+ A+ A (M - A2,

A5t = (A2 + A2) (A2 + A2)(A2 + A2)(A2 — \Y),
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H(()l)()\mr) is Hankel’s function of the first kind with the index 0
m 2 2
IR G A A S S S S
T = (k!)? 2 E k-1

Jo(Amr) = 1;—:0 ((kll))2 <2> ;o= (w1 — ) + (22— )t

92
H(gl)()‘mr) = ?ZJO()\mT) Inr+ — <1 )\7 +C — > Jo()\ )

Substituting (27) into U = BW¥, we obtain the matrix of fundamental solutions of
Eq. (26) which we denote by I'(x-y, 7)

L(x-y,7) = Tkj(x-y) [l525,
where

H(()l) (i)\47’) _ 62‘1/11
0402’

Faw(X'Y) = Oay

2)\ T)
Wy = o VAT Z )\2 [(ks + k7A2,) (a0 + EAZ,) — kyks A2 | HY (Anr),

H(irsr)  9*
Fa+2,7+2(X-Y) = 5a’y f ]iﬁ ° ) - 53

0x00x

B kA2 N2 ok 0 m WP HO 0Am} o AmT);
’ 1
Tss(x-y) = S ln(p7? + 10X2,) (ks + ke X2 YHSY (),
kkrpo 5=
3%5 1 1
Los(x-y) = =8 EIo Y15 = ik m (kg + k‘7)\72n)Hé )()\mr),
051 1 - 2 2y (1)
Touos(x-y) = —k : - N, A2YVHD ),
2+a,5(X-y) = —k3 oz, P51 kk?ﬁ‘omzz:l (p7° + oAy Hy ' (Amr)
0 0
I'sy(x-y) = =60 1/)15, U5 04(x-y) = k1 alim’ o,y =12,
52%3 821/113

Loy (x-y) = — 15 o Loyoq(x-y) :/f3508x D
LTaOTy aOT~
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3
1
s = STl H ), U = din (03 + 22) (A2 +22),
m=1
3 3 3
Nl =0, Y I 2 =0, Y Ik =1
m=1 m=1 m=1

Clearly

AZ
%Hél)(/\r) = Infx —y| - lx = y[’In|x - y| + const + O(}x — y?)

and we can directly prove the following

Theorem 4.1: The elements of the matriz  T'(xz-y,7)  have a logarithmic sin-
gularity as  x— vy  and each column of the matriz  T'(x-y,7), considered as
a vector, is a solution of the system A(Ox,7)U = 0 at every point x in the space
Fo except x = y.

Note that the matrix T'(x-y,7), is unsymmetrical and its rows considered
as vectors do not satisfy (26).

According to the method developed in [16], we construct the matrix I'(x,7) :=
I'"(=x, 7) and the following basic properties of I'(x,7) may be easily verified

Theorem 4.2: Fach column of the matriz  T'(xz-y,7), considered as a vector,
satisfies the associated system — A(Ox,7)V =0, at every point x except x =y

and the elements of the matric  T'(z-y,7)  have a logarithmic singularity as
T — Y.

5. Matrix of singular solutions

In solving BVPs of the theory of thermoelasticity with microtemperatures by
Boundary Integral Method, besides the matrix of fundamental solutions, some
other matrices of singular solutions to system (2) are of great importance. Using
the fundamental solutions, we can construct new so-called singular solutions of the
system (26) by means of elementary functions, playing an important role in the
theory of boundary-value problems.

We introduce the special generalized stress vector R(9x,n)U, which acts on
the element of the arc with the unit normal n = (n;,ny) where

R (9x,n) =|| Rj; |[525,

) ) B
Ra'y = 50{%“8711 + ()\ + u)naa—% + €1Mary,

R 2 = Bogay = Rogps = 5, =0, R = —fna, (28)

0 0
RZ&+2,’}/+2 - (5a7k687n + (k4 + k’5)na87‘r/y + €2Mafy,
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¢ € 0 0 0
R5 1o =Fkiny, R55= ka:v Moy = nv% - naﬁixw

here €= (e1,€2), €n, «=1,2 arethearbitrary numbers.Ife; = pu, €= ks,
we have the stress vector and we denote it by q(9x,n)U. The operator, which we
c _ BA+p) _ k(s + ks5)
get from (R)¢(0x,n) for ¢ = N € = E——T
N(0x,n) and the vector N(0x,n)U will be called the pseudostress vector.
Applying the operator R°(0x,n) to the matrix T'(x-y,7), we construct the
so-called singular matrix of solutions

, we denote by

Re(0x,0)L(x-y, 7) =|| Mj5(9%) [|5x5,

where
Mi,(0x) = ZSH W (ixgr) — (e1 + 1) ;S 3;‘1’211 - pTinaa‘l;};’
M3, (9%) = —;lgH(l)(Z)\M) (e1 +u)i82\i}%1 — pring 88‘1;111’

0 0
Mi5(0x) = -8 [(61 + M)%% + PTin] P15,

2
M3 19(0x) = —k1 8 |:n2Q7'2 O3 9 s ]

Oz, G 61)%83:78@

0 0 0

0 0
M55(5X) =p [(61 —HL)(?Tcl% - 072712] P15, s = nzaTcl 71187627

M;,(0x) = k3fo [ SR Zl A2 —H(l)()\m ) 4 (ea + kg)— 9 i3 ]

0s 0x20T,,
Mg (0x) _ O (isr) F(=1) (e + kg) 2 Oy |, 0 [y kgt 1—kg Wss)
247,24 = an 2 6) 55 971075 ’ya 1K3Y51—R8 Y33,
€ €9 8H(()1)(i)\5r) 62 6\1133 0
M34(6X) = k—GT — (62 + k6)871'367 + 711871‘2[]{21]&‘3’(7051 — k?g‘lfgg],
3
M =N, HY (nr),
55(0x) ko Zl (P77 + oAs) Ay, — [ (A1)

m=1
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0 o0 02
Ms,(0x) = —ksfo [ 2 Zl A2 7H( )()\ ) + (€2 +k6)5)s legi ]

Mi5(0x) = Z 31—‘[(;26)\57") + (&2 kG)&i% 6;]33 nz%@m[mk:&%l — ksW33],
M5(0x) = :50 ilm(PT2 + HoA%,) [nQ)‘?n = /:;kﬁ 821 (;93] H' (),
MEw k?pto 23:1 [lﬁks Jog —k:7)\2} W’

Mg 5(0x) = ki [kﬁ él)(z‘/\y") _ 82(W§;:9:¢51)] ’

Mi(0%) = mZij (7% + 11022, [ BB | kst e, } W

lm :dm()‘421+>‘72n)()\§+)‘72n)7 m = 172737 a,y = 112'

The following theorem may be easily verified

Theorem 5.1: Every column of the matriz [R€(Qy,n)T(y-z,7)]" , considered as
a vector, is a solution with respect to the point x of the system A(dx,7)V = 0
everywhere in Esy, except x = y.

Let
11 12 0 0 o
5 51 R52 0 0 50112
Re (8x,n) = 0 0 R§3 34 0 s
0 0 R; Ry 0
0 0 k}3n1 k3n2 Rg5

where Rg.,  Ri.io.42, RS v =1,2, are given by (28), then
Re(9x,0)T(x-y, 7) = ||M;(9%) |35,

Here

MG (0x) = M (0%),  MGygia(0%) = MG,y n(0%),  M(9x) = M5 (9x),

0 o 02
P13 e+ p) P13

Mﬁ — 2 _
f+2(0%) = kafo | mapT 0~ 0s 020
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Mf;,(@x) = Po [”1/)7'2@015 + (e1 + #)i%ﬁf} )
Ms;(9x) = Bo [nng s — (e + “)f?s 5961/;115} ,

[ 3 (1) )
Mo (0) =l ﬁ > e, PR e ko) 3:E231:1f ’
m=1 R v ]
M. 3H Mo Oty (Amr) 0 0%y |
¢ = 2
Mg, (0x) = k1 kuo Zz S + (€2 + ko) 5 G|
M: _ o0
Mss(9%) = I kuo Zl A2, (o2 + poN2 ) HSY () — (2 + ko) - 81/;521
m=1
M, o 5 0 O
Wiy (0x) = b | 122 S0 X (or® 4 po X HE )+ (e + k) 55
m=1
> (1)
B o kiks] 9%Hy' (Amr)
M¢ N 1 s+ Rr A2, — 7 ’
o "37“0;::1 [8+ [ TR

O*(—s3 + k¢51):|
dx0n '

Let [RS(dy,n)T(y-x,7)]7,

be the matrix which we get from R€(9x,n)T(x-

y) by

transposition of the Columns and rows and the variables x and y. The superscript

”T” denotes transposition.

Let g and ¢ be continuous (or Holder continuous) five-component vectors and

let S be a closed Lyapunov curve.
We introduce the potential

ZW (x, g) I'(x—y,7)g(y)ds

-/

of a single-layer, the potential

/ [R¢(0y,n)T7 (y-x, 7)) g(y)ds
S
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of double-layer and the potential

70 (x, ) — / T(x —y,7)p(y)ds

D=*

of volume.
We may show as in the classical theory of thermoelasticity, that the following
theorem is valid

Theorem 5.2: The wvectors ZU) (j = 1,2,) are solutions of equation
Az, 7)U = 0 in both the domains DT and D~ and the elements of the ma-

~ T
trix [Re(ay,n)I‘T(y-cc,T)} , contain a singular part, which is integrable in the

sense of the Cauchy principal value. The vector Z(S)(.’B, @) is solution of the system

A8z, 7) 2% = ¢.
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