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\}Lt l} QO |Oa@ xU CQwYx@ l}t=v}OwDUq=wtQD p�=Ut x@ 'xr=kt u}= QO
\}Lt 11|a=HDQ= uQ=kD QwLt xm |DQwYx@ 'CU= xOW xHwD |@v=H OQov=Uty
\}Lt 12|DQ=QL \=U@v= w |D}=Oy CQ=QL p=kDv= uQ=kD QwLt w |@v=H OQov=Uty
13?OLt QwLt u}= x@ C@Uv \}Lt 'OwW|t ZQi xwqax@ "OvDUy j@]vt sy Q@
`]k x]kv wO xv}W}@ QO =Q \}Lt |=yRQt 'QwLt u}= =@ |R=wt \N Qy |va} &OW=@
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\}Lt |UQQ@ 'CU= xDiQ}PB CQwY xv}tR u}= QO xm |D=ar=]t u}rw= R=
15p}Uv=DB `@=D w Ow@ VJ}B uwO@ w 14|QwLt uQ=kDt Cr=L QO |@v=H OQov=Uty
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[6]'xOw@ Q=yJ x@DQt R= |} RH p}Uv=Qi}O xrO=at l} 'p}Uv=DB `@=D Q@ sm =L p}Uv=Qi}O
QO [9�7]"CU= OQov=Uty |=y\}Lt |=Q@ wq |WvQm `@=D R= |}xDi=}s}taD `k=wQO xm
xDiQo Q=Qk xHwD OQwt |rm Cr=L QO 16l}D=DU=wDUq= p�=Ut Qo}O |xar=]t l}
u}vJty [10w9]"CU= xOW xO=O s}taD |rm Cr=L |=Q@ |mUD}vNr p}Uv=DB `@=D w
x�=Q= Qr=mU= `@=D wO R= |}xawtHt '|QwLt uQ=kDt Cr=L QO |Oa@ xU p�=Ut |=Q@
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1OQov=UtyQ}e\}Lt QO|]N|a=HDQ= |Qw�D |xv}tR QO |Q=}U@ C=ar=]t uwvm =D
'|Oa@ xU \}Lt l} QO xm |DQwY QO w |rm Cr=L QO "CU= xDiQo CQwY
Oy=wN |vqw] w xO}J}B xr�Ut p}rLD 'OwW xDW=Po Q=vm xO=t uOw@OQov=Uty ZQi
pt=W w |m}t=v}O CQwYx@ xr�Ut Q@ sm =L CqO=at xm |v=tR u}vJty [1]"OW
|UQQ@ =Pr "OW Oy=wN xOwRi= xr�Ut p}rLD |oO}J}B Q@ 'OW=@ R}v |DQ=QL CtUk
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=i}= =Q `=@W= pNrNDt |=y\}Lt \@=wQ QO 10=yxQiL QO OwHwt p=}U Q=Wi Vkv
p�=Ut |UQQ@ xm Ov=xO=O u=Wv u=QoWywSB '|[=} Q |R=Ux@=WD T=U=Q@ w Ovm|t
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`@=wDx! X + u(X; t) 20pmWQ}}eD u=}O=Qo QwUv=D U CQwY u}= QO "CU=[i QO
%OW=@ Q=QkQ@ 1 |x]@=Q Qo = 'CU=

U = I +ru (1)

"CU= X x@ C@Uv u=}O=Qo Qorta r w xm} QwUv=D I u; QO xm
B� (0; t0) \}Lt |wQ Cm;n Tqm R= !(x; t) x=wNrO `@=D 'h} QaD j@]
C@Uvm |x@DQt =D xDUw}B C=kDWt |=Q=O w xOw@xDUw}B B0 |wQ Qo = 'OwW|t xO}t=v

[7]"OW=@ t u=tR |xYDNt x@ C@Uv n |x@DQt =D w x u=mt C=YDNt x@
'OvW=@ xDUw}B B� (0; t0) |wQ f w C1;0 Tqm R= B� (0; t0) |wQ S Qo =
Qy QO B R= P |xawtHtQ} R Qy |=Q@ =yQw=DWo pO=aD w CmQL uwv=k R= xO=iDU= =@

[17]%CWwv =Q 3 w 2 |=yx]@=Q u=wD|t t u=tR
div S + f = ��u (2)

S fT = f ST (3)

w xO=yv=QD Qopta hQat T T} wvq=@ 'Tv=SQw}O Qorta div =yx]@=Q u}= QO xm
"CU= u=tR x@ C@Uv jDWt hQat (�) T} wvq=@

`k=wQO 'OyO|t Q=Qk xHwD OQwt =Q pm |SQv= pO=aD xm 21l}t=v}OwtQD pw= uwv=k
|SQv= Q}}eD w sDU}U x@ xDi=}p=kDv= CQ=QL 'sDU}U |wQ xOWs=Hv= Q=m u}@ |]=@DQ=
[17]%OwW|tC@=F 4 |x]@=Q 'l}t=v}OwtQD pw= uwv=k R= "Ovm|t Q=QkQ@ sDU}U |rN=O

_e = S: _U� div q + r (4)

\}Lt QO sHL OL=w |=R= x@ 22|rN=O |SQv= 'C0;1 Tqm R= e(X; t) 'u; QO xm
x@ xm xO}t=v 23|DQ=QL Q=W Q=OQ@=Q C1;0 Tqm R= q(X; t) u}vJty "CU= `HQt
`@vt r(X; t) w OwW|t |Q}oxR=Ov= `HQt C}a[w QO |}=[i K]U OL=w |=R=
GQ=N |=[i R= `HQt C}a[w QO sHL OL=w |=R= x@ =tQo Q}}eD MQv =} 24=tQo

[17]"CU= Q=QkQ@ t u=tR Qy QO P <RH Qy |=Q@ 4 |x]@=Q [17]"CU=
u=}@ =Q \}Lt |m}t=v}OwtQD pO=aD \}=QW `k=wQO 25l}t=v}OwtQD swO uwv=k
h} QaD x@ R=}v 'CQ=QL |xHQO |Q=Okt lD `@=D Q@xwqa 'uwv=k u}= u=}@ |=Q@ "Ovm|t
sDU}U Cr=L `@=wD R= Qo}O |m} xm CU= 26|B wQDv; s=v x@ |Qo}O |Q=Okt lD `@=D
CU= |rN=O |SQv= uOw@xv}tm 'l}t=v}OwtQD swO uwv=k syt G}=Dv R= |m} "OW=@|t
QO P <RH Qy |=Q@ l}t=v}OwtQD swO uwv=k R= [20]"CU= xOW u=}@ 27R@}o ]UwD xm

[17]%CWwv =Q 5 |x]@=Q u=wD|t t u=tR Qy
_� � �div
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|xHQO '�(X; t) > 0 w `HQt pmW QO sHL OL=w |B wQDv; �(X; t) 'u; QO xm
O=R; |SQv= '`@=D wO u}= R= xO=iDU= =@"OvDUy C0;1 Tqm R= wO Qy w jr]t CQ=QL

"OwW |t xDWwv 6 |x]@=Q R= xO=iDU= =@ \}Lt

 = e� �� (6)

pY=L l}t=v}OwtQD swO uwv=k R= 7 |x]@=Q |w=Ut=v 5 w 4 |=yx]@=Q ?}mQD R=
[17]%OwW|t

_ + � _� � S: _U + 1
�

q:g � 0 (7)

w Q=yJ |x@DQt R= u; Q@ sm =L p}Uv=Qi}O |xrO=at xm |Qw]x@ 'CU= p}Uv=DB `@=D
|xDi=}s}taD [12w5]"CU= |mUD}vNr p}Uv=DB `@=D Q@ sm =L p}Uv=Qi}O |xrO=at u=ty
p@=k xD@r= xm [13]'OW x�=Q= Qo}O |WywSB QO |rm Cr=L |=Q@ 'Q}N= |xr�Ut pL
|x}rm |=Q@ pL u}= [12]"CU= R}v |m =wwv� wy� |mUD}vNr pL VwQ x@ uO=O\=@DQ=
Qy x@ C@Uv u; |xvt=O xm |@v=H OQov=Uty \}Lt QO 17l}t=v}OwDUq= p�=Ut
u;ltm =@ w [14]'CU= xDi=} VQDUo 'OW=@ ?OLt xO=t |a=HDQ= QwLt |R=wt QwLt
\}Lt QO l}t=v}OwDUq= w l}D=DU=wDUq= p�=Ut |x}rm |=Q@ xJQ=Bm} |rL VwQ

[16w15]"CU= xOW |iQat OQov=Uty
CqO=at xm [19w17]CU= xOW x�=Q= 'OQov=Uty O=wt |=Q@ R}v |Qo}O p}Uv=DB `@=wD
CqO=at R= =Q CQ=QL p=kDv= |xrO=at w CQ=QL |xHQO� u=mtQ}}eD ?ULQ@ CmQL

[3]"Ovm|t p}O@D =RHt |r}Uv=Qi}O CqO=at x@ xOW pB wm p}Uv=Qi}O
QwLt xm |@v=H OQov=Uty O=wt QO =Q l}t=v}OwDUq=wtQD p�=Ut 'Q[=L Q=DWwv
"OyO|t Q=Qk |UQQ@ OQwt 'OW=@ R}v xO=t |}=tQo uQ=kD QwLt u=ty xO=t |a=HDQ=
QOl}t=v}OwDUq=wtQD p�=Ut |=Q@ Qr=mU= p}Uv=DB `@=D wO |x�=Q= 'j}kLD u}= R= hOy
VvQm \@=wQ sy w VvQm� VvD \@=wQ sy =Pr "CU= |]N |@v=H OQov=Uty O=wt
R= |m} xm OvDUy u=vJ xOWx�=Q= p}Uv=DB `@=wD "OvwW|t ZQi |]N u=mtQ}}eD�
|�RH p}Uv=Qi}O CqO=at |Qo}O w VW |x@DQt R= |�RH p}Uv=Qi}O |xrO=at '=yu;
\QW 'u(x; t) u=mtQ}}eD Q=OQ@ xm X=N |]}=QW QO "Ovm|t =[Q= =Q wO |x@DQt R=
"O@=}|t Vy=m p}Uv=DB `@=D l} x@ p}Uv=DB `@=D wO 'Ovm =[Q= =Q e3:curlu = 0
'l}t=v}OwDUq=wtQD |Qw�D|}x}=B w |O=}v@ s}y=it R= xO=iDU= =@ 'Qw_vt u}= jkLD |=Q@
C=YNWt T=U=Q@ \@=wQ u}= TBU "OvwW|t x�=Q= \}Lt Q@ sm =L |=yxrO=at =OD@=
xO=O \U@ CQ=QL |xHQO Q}}eD w u=mtQ}}eD ?ULQ@ |@v=H OQov=Uty \}Lt
|�RH p}Uv=Qi}O |xrO=at 4 pt=W |r}Uv=Qi}O CqO=at x=oDUO l} w OvwW|t
pt=W xr�Ut CqwyHt '|r}Uv=Qi}O |xrO=at 4 u}= u=tRsy pL R= "OvwW|t pY=L
R= "Ov};|t CUO x@ \}Lt R= x]kv Qy QO CQ=QL |xHQO C=Q}}eD w =yu=mtQ}}eD
pmWt Q=}U@ xOW pB wm |�RH p}Uv=Qi}O CqO=at x=oDUO u=tRsy pL xm =Hv;
|R=U=OH ?U=vt p}Uv=DB `@=wD |x�=Q= =@ |r}Uv=Qi}O CqO=at u}= =Hv}= QO 'CU=
18uOw@ =Dm} Q}e \}=QW w OW Oy=wN x�=Q= R}v Qo}O p}Uv=DB `@=D wO u=}=B QO "OvwW|t

"OvwW|t |UQQ@ R}v p}Uv=DB `@=wD

l}t=v}OwDUq=wtQD |Qw�D |O=}v@ s}y=it "2
'OwW|t ZQi xDUw}B xO=U Qw]x@ |UO}rk= |=[i QO B �sUH� R=@ |xawtHt
R= "OW=@ xDUw}B Qo}O |}x_Lr x@ x_Lr l} R= x]kv Qy QO u; pmWQ}}eD `@=D Qo =
Q=OQ@ xDUw}B xW}ty `@=D w u=mtQ}}eD `@=D `tH pY=L pmWQ}}eD `@=D xm |}=Hv;
pmWQ}}eD |=H x@ u=mtQ}}eD `@=D R= u=wD|t xDUw}B\}Lth} QaD QO 'CU=C}a[w
't |x_Lr QO w `HQt \}Lt 't = 0 |x_Lr QO B sUH C}a[w "OQm xO=iDU=
xDi=}pmWQ}}eD \}Lt w B0 =@ `HQt \}Lt "OwW|t xO}t=v xDi=}pmWQ}}eD \}Lt
OL=w |=Q@ 19hyWQm� qw}=B VvD QwUv=D u}rw= S(X; t) "OwW|t xO=O u=Wv Bt =@
QO sHL OL=w |=R= x@ |tHL |wQ}v f(X; t) w `HQt \}Lt QO |}=[i K]U
\}Lt QO x]kv l} X xm |Qw]x@ 'OwW|t xDiQo Q_v QO xDi=}pmWQ}}eD \}Lt
|xOvyOu=Wv u(X; t) Q=OQ@ "CU= t u=tR QO u; |xDi=}pmWQ}}eD x w `HQt
\QW =@ t 2 (0; t0) w X 2 B xm|Qw]x@ 'CU= t u=tR QO X |x]kv u=mtQ}}eD
t u=tR QO X |x]kv u=mt x = X + u(X; t) |x]kv u}=Q@=v@ w xOw@ t0 > 0
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|@v=H OQov=Uty \}Lt QO l}t=v}OwDUq=wtQD \@=wQ "3
|Dr=L QO "CU= VvQm R= |a@=D u=tR R= x_Lr Qy QO w \}Lt R= x]kv Qy QO VvD
u}= QO "CU= VvQm QwUv=D R= |]N |a@=D VvD QwUv=D 'OW=@ |]N \}Lt Q=DiQ xm

%CWwv =Q 17 |x]@=Q u=wD|t Cr=L
S = CE (17)

VvD wO |x@DQt |=yQwUv=D w CU= Q=yJ |x@DQt QwUv=D l} 'C QwUv=D u; QO xm
OQov=Uty O=wt QO QwUv=D u}= [21]"OvwW|t \@DQt Qo}Om} x@ u; =@ VvQm w |Wwm

[7]%O};|t QO 18 |x]@=Q CQwYx@ �|QwLt uQ=kD |=Q=O� |@v=H

C =

266666666664

C1111 C1122 C1133 0 0 0
C1122 C1111 C1133 0 0 0
C1133 C1133 C3333 0 0 0

0 0 0 C1212 0 0
0 0 0 0 C1313 0
0 0 0 0 0 C1313

377777777775
(18)

[7]%O};|t CUOx@ 19 |x]@=Q R= C1212 u; QO xm
C1212 = 1

2 (C1111 � C1122) (19)

C@Ft C QwUv=D |xS} w Q}O=kt '|WvQm |SQv= uOw@ 37u}at� C@Ft p}rOx@ xwqax@
[1]%Ov};|t CUOx@ 20 \@=wQ u; R= xm OvDUy

C1111 > 0; C3333 > 0; C1313 > 0; C1212 > 0;
C1111C3333 � C21133 � C3333C1212 > 0 (20)

[22]%OvwW|t xYqN 21 |x]@=Q xU x@ \@=wQ u}= xm O=O u=Wv u=wD|t w
C1111 > jC1122j ; C1313 > 0;
C1111C3333 � 2C21133 � C3333C1212 > 0 (21)

u}= R= |m} x@ C@Uv =Q |a=HDQ= C@=F ?} Q[ 5 'QDW}@ CrwyU |=Q@ u}vJty
%OvwW|t |iQat 22 \@=wQ j@=]t =yQDt=Q=B u}= w xOQm p=tQv ?}=Q[

�1 = C1212 + C1122
C1212

; �2 = C1313
C1212

;

�3 = C1133 + C2323
C1212

; �4 = C3333
C1212

(22)

QwUv=D w M CQ=QL |xHQO� VvD QwUv=D |@v=H OQov=Uty \}Lt QO |iQ] R=
[23w17]"OvwW|t h} QaD 23 |x]@=Q CQwYx@ K |}=tQo C}=Oy

M =

2664 �m1 0 0
�m1 0

�m3

3775 ;K =

2664 �k1 0 0
�k1 0

�k3

3775 (23)

|x]@=Q QO swO w pw= \@=wQ u}iQ] QO ?}=Q[ |x}rm w K 'M |=yQDt=Q=B 'xt=O= QO
%�24 \@=wQ� OvwW|t s}UkD C1212 |a=HDQ= C@=F ?} Q[ Q@ 13

�k1
C1212

= k1;
�k3
C1212

= k3;
�m1
C1212

= m1;

�m3
C1212

= m3;
c

C1212
= c0;

r
C1212

= r0;
�

C1212
= �0 (24)

%O};|t CUO x@ 8 |x]@=Q R= w xOw@ 28|DQ=QL u=}O=Qo g u; QO xm |Qw] x@
g = r� (8)

=Q 30|Sv=Qo q VvQm QwUv=D 'OW=@ UTU 29swO |xW} Q V xm |DQwY QO
[17]%OQm h} QaD 9 |x]@=Q CQwYx@ u=wD|t

E = 1
2
�
V2 � 1

�
= 1

2
�
UTU� 1

�
= 1

2
�ru +ruT

�
(9)

|x]@=Q Qo = "CU= xOW xDWwvlJwm |=ypmWQ}}eD ZQi =@ u; QO |w=UD u} QN; xm
%s}U} wv@ =Q 10

K (E; �) = �@g q (E; �;g)jg=0 (10)

h} QaD =@ OwW|t xOy=Wt "OwW|t xO}t=v 31|DQ=QL|}=v=UQ QwUv=D K(E; �) x=ov;
|x]@=Q QO [17]"CU= xDU@=w CQ=QL |xHQO w VvQm x@ |rm Cr=L QO K 'xOWx�=Q=
"CU= xOW xDWwv g = 0 QO x]@=Q u}= w xOw@ g x@ C@Uv jDWt |vat x@ @g '10

%11 |x]@=Q QO c OOa
c (U; �;x) = @� e (U; �;x) = � @� � (U; �;x) (11)

%Ovm|t jOY \QW QO w [17]xOW xO}t=v xS} w |=tQo
c (U; �;x) > 0 (12)
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�
F (49)

p}Uv=DB `@=D Q@ sm =L |xrO=at |x@DQt '48 |x]@=Q x@ xHwD =@ xm OwW|t |Qw;O=}
%OwW|t GDvt 50 |x]@=Q CQwYx@ w O@=}|t Vy=m F

�2
�
k1
�0

(1 + �1)�T
�
�1�2 � � @4

@x23@t2

�
�m21

�
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���
r212 + @2
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� �0
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�
�
�
r212 + m23
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�
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@2

@x23
r212
��

F = 0 (50)

\}Lt l} QO l}t=v}OwDUq=wtQD p�=Ut |=Q@ |twta |@=wH '50 w 49 |=yx]@=Q
xm OwW|t xOy=Wt 49 |x]@=Q QO CkO =@ "OvwW|t O=Otrk |@v=H OQov=Uty
jOY e3 � curlu = 0 |i=[= \QW QO x]@=Q u}= R= xOt;CUOx@ |=yu=mtQ}}eD
\QW u}= ,qw= u=wD|t '35 |x]@=Q x@ Qo}O p}Uv=DB `@=D l} uOQm xi=[= =@ "Ovm|t
uwO@ xD@r= w uoty=v CtUk pL |=Q@ sRq \}=QW ,=}v=F w OQm hPL =Q |i=[=
R= b = (b1; b2; b3; 0) |Q=OQ@ `@=D [25]"OQm =}yt R}v =Q (r = 0) |DQ=QL `@vt
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c0 = c0
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�
+
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��r412
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�
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�
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�
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64 w 63 \@=wQ xm OR TOL |Qw] =Q F2 w F1 p}Uv=DB `@=wD u=wD@ Qo = u}vJty
%OvW=@ Q=QkQ@ u=tRsy CQwYx@

W = d F1 (63)

W = d F2 (64)

%Ovm jOY 65 |x]@=Q QO xm |Qw]x@ 'OQ=O OwHw H `@=D xm OwW|t C@=F x=ov;
F1 � F2 = D H (65)

%Ovm =[Q= R}v =Q 66 |x]@=Q \QW w
det D I H = 0 (66)

xm OwW|t xO=O u=Wv 64 \@=wQ R= 63 \@=wQ uOQmsm =@ ' ẁ[wt u}= C=@F= |=Q@
%CU= Q=QkQ@ 67 |x]@=Q

d (F1 � F2) = 0 (67)

"OW Oy=wN C@=F 66 |x]@=Q '67 w 65 '33 \@=wQ uDiQoQ_vQO =@

Oy=wN QmP 'Ovvm|t Q=DiQ 50 |x]@=Q QO xOWx�=Q= `@=D Ovv=ty xm Qo}O p}Uv=DB `@=D
"OW

%OQm ZQi 55 |x]@=Q pmW x@ =Q F̂ |Q=OQ@ p}Uv=DB `@=D u=wD@ xm |Dr=L QO

F̂ = F + D G (55)

QO 4 |Q=OQ@ `@=D l} '�28 |x]@=Q� DQorta T} QD=t x@ xHwD =@ G u; QO xm
=[Q= =Q 56 |x]@=Q G xwqax@ &OwW|t ZQi Q=wty |i=m |xR=Ov= x@ xm CU= 1

%Ovm|t
det D I G = 0 (56)

u=ty x@ R}v F̂ `@=D |=Q@ 'OvDUy Q=QkQ@ F `@=D |=Q@ xm |]@=wQ |t=tD CQwYu}= QO
u=wD|t 56 w 55 '34 \@=wQ x@ |y=ov =@ ' ẁ[wt u}= C=@F= QO "OvQ=QkQ@ CQwY

%O=O p}mWD =Q 57 |x]@=Q
d F̂ = d F + d D G = W (57)

sa= W xr�Ut CqwyHt G}=Dv QO |Q}}eD I}y xm OwW|t x_Lqt CQwYu}= QO
%�58 |x]@=Q� OwW|tv O=H}= CQ=QL |xHQO Q}}eD w =yu=mtQ}}eD R=

det D I F̂ = det D I F + D det D I G = 0 (58)

QF-wt R}v F̂ p}Uv=DB `@=D |=Q@ CQwY u=ty x@ 'F p}Uv=DB `@=D Q@ sm =L |xrO=at w
c0uO=OQ=Qk w xDWPo pL=Qt Q=QmD =@ u=wD|t 'Qo}O p}Uv=DB `@=wD |x�=Q= |=Q@ "CU=

%�59 |x]@=Q�

c0 = c0
k1

+ �0m21
k1 (1 + �1)
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%CU= 74 |x]@=Q Q=Qk x@ 70 |x]@=Q T=U=Q@ 'u; p}Uv=DB `@=D Q@ sm =L |xrO=at xm
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|Q}oxH}Dv "8
|=Q@ p}Uv=DB `@=D xawtHt l} l}D=tDU}U |WwQ R= xO=iDU= =@ 'Q[=L Q=DWwv QO
xOW x�=Q= |@v=H OQov=Uty |=y\}Lt x@ \w@ Qt l}t=v}OwDUq=wtQD p�=Ut pL
|=yQorta ?r=k QO `@=wD u}= xm CU= u; QwmPt p}Uv=DB `@=wD syt C=mv R= "CU=
w |m} R}i |v=at |=Q=O xm Ov=xOW pY=L |i=[= |=ysQD w CQ=QL p=kDv= 'Gwt
|xrO=at |x@DQt xm Ov=xOW ?DQt u=vJ =yQorta xwqax@ w OvDUy |Y=N |OQ@ Q=m
\}=QW x@ |R=}v xm |Qw] x@ 'CU= xOW QDtm R}v p}Uv=DB `@=D Q@ sm =L p}Uv=Qi}O
CqO=at x@=WD p}rO x@ "CU}v |ak=w |m} R}i \}=QW Q@ xi=[= x}rw= w |RQt

|Oa)@ wO Cr=L |=Q@ \@=wQ |U}wvR=@ "7
Cr=L QO xr�Ut |UQQ@ x@ u=wD|t VvQm QwUv=D |=yxir-wt |NQ@ uO=OQ=Qk QiY =@
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1. anisotropic media
2. thermoelastodynamics
3. composite materials
4. transversely isotropic materials
5. theory of thermoelasticity
6. deformation theory
7. uid-saturated porous elastic materials
8. seepage and consolidation of porous media
9. temperature
10. pore uid pressure
11. axis of elastic symmetry
12. axis of symmetry for heat conductivity and thermal expansion
13. convex
14. circularly symmetrical problems
15. potential functions
16. elastostatics
17. elastodynamics
18. non-uniqueness
19. �rst piola-kirchho� stress tensor
20. deformation gradient
21. �rst law of thermodynamics
22. internal energy
23. heat ux vector
24. heat supply
25. second law of thermodynamics (classius-duhamel inequality)
26. entropy
27. Gibbs
28. temperature gradient
29. positive de�nite square root
30. �nite strain tensor
31. conductivity tensor
32. basic equations of linearized thermoelasticity theory
33. fourth-order tensor
34. elasticity tensor
35. second-order tensor
36. stress-temperature tensor
37. positive de�nite
38. wave operators
39. scale factors
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Abstract: 

An open region in Euclidean space containing thermoelastic transversely isotropic material is 
considered, wherein the axes of material symmetry from both mechanical and thermal points of 
view are identical. The coupled equations of motion and energy equation are considered as 
governing equations for the problem involved in this paper. The governing equations are a 
system of partial differential equations that cannot be analytically solved using classical 
methods. The related boundary value problem may be solved, either with completely numerical 
methods such as finite element methods, or with semi numerical methods such as the boundary 
element method. In the latter case, the related Green's functions are needed, which may be 
determined by solving the governing equations analytically. To do so, the system of partial 
differential equations governing the boundary value problems should be transformed into some 
separated partial differential equations. The method of potential functions is the best way to 
catch the separated partial differential equations. In this paper, based on a systematic method, a 
set of potential functions is introduced, which transforms the system of coupled partial 
differential equations into two separated equations. The order of the governing partial differential 
equations for one of the potential functions is six, and for the other is two. The uniqueness and 
non-uniqueness of the proposed potential functions are discussed and based on the non-
uniqueness rule of the potential functions; two other sets for the potential functions are also 
introduced. In addition, the two dimensional case of the problem is discussed separately and the 
related potential functions are introduced. Applications of the results of this paper are seen if one 
determines the displacements and the temperature Green's function for the related initial 
boundary value problems, which, themselves, may be used in transient boundary element 
methods. 
 
Keywords: Thermoelastodynamics; transversely isotropic; potential functions; equations of 
motion; energy equation; non-uniqueness of potential functions. 
 


