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1. Introduetion. The theory of micropolar medin has deen studied in
various papers (see, forexample, [1—8]). In [9], some general theorems wit-
hin the context of the classical linear thermoviscoelasticity have been esta-
blished. In this paper we consider the thermoviscoelaslic behaviour of linear
micropolar materials. The constilutive equations are based on the assump-
tion that the infinitesimal entropy production in each infinitesimal closed
process is invariant under time-reversal [10]. Firs{, a uniqueness thecrem is
derived. Then, the reciprocal theorem is established in a form which leads
lo a variational theorem of Guriin Lype [11].

2. Basic cquations and definitions. Throughout this paper we employ
a reclangular Cartesian system Oux; (i =1, 2, 3). Lel @ be a regular region of
space occupied by a centrosymmetric micropolar viscoelastic solid whose
boundary is ¢B. Moreover B is Lhe interior of B, n; are the components
of the outward unit normal to 8B, and §; (i =1, 2, ..., 6) denote subsets of
¢B such lhat SUS,=85,US8, =S8 =B, Sin5:=5n5,=5n8=3. We
employ the usual indicial nolalion. Letters in boldface stand for lensor of
an order p=1, and if v has the order p, we write vy, . (p subscripts) for the
components of v in the Cartesian coordinate frame. Latin subscript are under-
stood to range over Lhe integers (1, 2, 3). A comma followed by subscripts
means partial derivalive with respect to the corresponding coordinates. In
all that follows we use a4 superposed dot (o denote partial differentation with
respecl Lo the time.

We consider the linear theory of micropolar lermoviscoelasticity. Acor-
ding to the quoted references, the equations ol motion and Lhe equation of
cnergy have the forms

(2.1) L s +Fi=pli
{(2.2) My el +Mio=19,
(23) 10'} qf i']"S

Here w, 1, F, ¢, m, M+, ¢, S and Ty (>0) are displacement, stress, body
lorce, microrotation, surface couple stress, body couple, entropy per unit
volume, heat flux, heat supply fields and constant absolute femperalure
of Lhe body in ils reference slate, respectively ; while ¢, is the alternating
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wsor. We assume that

and 1 is the micreinertia Lel
¢ tune-reversal, TFollo

oduclion is invarianl unde

symbol, p is the density
Gurtin [10] we can wrile the constitutive

the infinitesimal entropy pr
wing Eringen 112} and
equations in the form

ll.l(""t):"' .[I [‘llj"'(x' t "-)él\'(x‘ —-) =) H-.r.(k-! T)I"r'(-\-! ‘:)

(2.4) .
S0 (xR 1y — L x £ XL ) s
1 .
5 mU(x~ [)_ j [B'rvl_r(xa l '-“)br-s('\’ -) ._(:i.r-(x’ ! T)I"n(‘h '-_i_
(2.5) :
— Eyx. ! (s 1) — Madx ! 20, (x =) =
F 4 0
(s =§ 1B I —oyeolx ) HEx kx4
(2.6) :
ta(x, t—Hx 7Yl )9.(x. T
‘
ol X, 0y = ] ['I",L_,.;(\'. {—)e (X =y =Ty M dx [= )il s =)
(2.7) =

LT dx =D, DR Sy (x. D) =

) is the lemperalure
A B CODLE
T'he geometrical

where e and k arve kinemalic characleristics of sirain,
measured {rom the constant reference temperature Ty and.
I, M, J, K and « arc caracteristic coelficients of the malerial,

equaltions are
(2.8) f’”— Hh,»—sl,-:_‘p,_, "‘.|_, T'.?,_].
We note Lhal the relaxation functions have the following properties

of symmetry
)= Copr 5)s K i(5) =K (s)- sz ).

we suppress the

(2.9) .1;“”\8) =‘l.'1l7".'(s)' (:llfa‘.n'-‘(
s olherwise specified,
assume that Lhe relaxation functions A B C D E L M
tinuously differentiable on I3 [, o)

urface traction f;, surface couple m, and the heal
B are defined by

I{ere, and in what follows, unles
argument x. We
3. K and a are twice con

The components of s
flux at regular points of ¢

=, my=myay, =0 n.
Lel f be a function of position and time defined on B[O 0n). We
say {hat fe ¥y Al

{'_III ((', I ;)
D, L B
Br dx, .6,

i
exisls and is continuous on B % [0,00) for m 0, 1. My n=0.1. ..., N
and mngmax(M. Ny Let s={u,. 9% o My Qi Cuge k. \M)ybe an admis-
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sible roce i T,
1 cess, 1.¢, an ordered array of functions u ] {
b i Ph T i n]r- r[ ¢ ]
J o Ui Ny

and 9 defined on B o0
n Bu(-00 ‘i
; wit ‘tng
, 00 h the following properties
u, IS T 2.2 . §
e(Cr2 p e gel, {,eC m_ =0
i ,
a Bl
g, eC0 e, €00, e, et

The set of i$S1
all admissihble pr i
. rocesses is ; P
and scalar multiplicali : 5 s i X
e qincl Tlmqlmn are defined in the natural m;nnerprsm i R
Ty, & Tl ]l)r(l:;]é('llnp“]m' viscoelastic nalerial remembfuesc (;:II'ISUII L2
\ rseribe a0 L m . iy
fy. The initi ) b mg s g e by, and B up some jst
. initial .(Iaia consists of the [unctions (u} Nt e et
< o0 1.} which satisfv Lhe field equalj i 8 ey e Bx
a0t 3 juatjons. Thus we have the initial histo
ry

(2.11) o
it — X5

where 5' is the restricti - 2-3 ! 0 f
) b Aion of s (H- ] } 058 O
ffenel'allt\,', we =1 g o HEYTE! ) to ~ o0, i
g A take 10 =), I s 1S an admiss i})]e I]E'OCES‘; u\)\' il\ ]t;.il Ll'lstrlfﬁ the
5 1 5 § hich sz 151108 1

COn(liliOIl (2 11) t ; s iz S

th . i wen i, i, @ 0. and + a

Cnndll]ﬂ[]. d 143 i ¥j ¢ d i ¢ lll()mali('{l“\’ b a“sf\' lhe init.al
. a 1

t(x, 0) =alim uf(x, = a,(x), o
X D= a(x), i M) =lim oi(x, H= :
(2.12) 1:“ 2 £ _ RS i(x ) =bix), 9dx, 0)-
r_th-(x. H=c(x) 2x, 0y =lim gi(x, ) =d(x)
120 !

f{x. )= ljil’g ai(x, ) = he(x), x=B,
We consider the following boundary conditions
L u;=f, on S, x [0, 00). {,n, =1, on S, [0, ec),
(2.13) o=@, on 5 [0 ). myn,=m; on S, « [0, @),
88 on §,x[0.00). ¢n,- § on S, [0, e0),

where i, £, 5, m, ¥ iq
. i by 2o mg, ¥ and ¢ are prescribed. We assume 1hat
| 2 L . . We ass
) l.‘}[ and § are continuous on B {—0,00); ‘
(||) p is continuous and strictly positive nn'FB ,
(iii) T is continwous on @ and I, =1 ,: ‘
(iv) %, %, and & are i 5,0
‘ ‘ . D, are contin y S
respectively ; uous on S, » [0, ). S, «[0,00) and S; x [0, o0)
| Y5 M - .
(v} {. A, and ¢ i
_ . Iy ¢ are continuous in b
o o ! ‘ $ in lime and piccewise »
| B)’ Sy [0,00) and S50, 00), respeclively gt e e
y a lhermoviscoelasti .
3 aslic pro 0T i
i process correspond
. ouple ponding lo tl : ;
that meets lhle q\-:;[t(,a"(l rllfl.e heat supply § we meangzm n(hlufiqf'(;(:y o
e, “feg 1 m of field equations (2.1 —2.8). By a sc)h'l'”e ! the o
. 3 - ) ) T ‘ . .
o L g 1}2&;[!]1 a thermoviscocelastic process \\-hichsqt'ls;pn T ll}e'n'u-
A {2.11) and the boundary conditions (2 13)c e the it
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3. Basic Theorems. We denole by f« g the convolution of fand g
i
feg(x. D= §[(x! “My(x. ==
0
where [ and g are scalar fields on @B x [0, o0) continuous in Lime. We will have
pecasion to use the following properties of the convolution
fagemgsf [ (@+h =L+ +T
[r(grm)y={([+9) h, [«q—O=>eilher f=0 or g=0.

Following Leitiman [11] we can establish the following resull :

Lenmna 3.1 s=(p 9o e Lij Mup 4o Gipe R B ER thermoviscoelastic pro-
cess wilh the initial history s if. und only if. s 18 admissible and satisfies the
equations (2.1 —2.3), (2.8), the condilions (2.41), the constitulive equations (2.4 —

2.7y, und

{;; qui 2 —[ ("‘i}ra‘* Crs +b'|.._., o Nips— I) o ) Lije# ity
£

mn',' I_lid—lr% ’g'ffs*(’m_!._(:fji’.vtL'_-- I"‘:."‘g, '\I'-r*g)""
ddt
(3.1 !
-r.==a+(7, (Diyx o0y B ki s 0)HTa Ve
(
- !
(f:—-fll'!‘l\'uj 4 5l.j+'l|0(1_("_:r- * 00t My I"'Jr'}"JT" « ),
[itd
where

fy= { Uuntt 5)en(=s) e dd LYy —s) = DAl D)=
Lot 4-5)0.,(—9) s,
g, = g‘" [Brrol +5)ersl—8) +Carrsl! Loy (=)= Eift As)¥(—8)—
(3.2) Mo A8 —5) s
2 (T Das 49— HEEA(—8) =l £9N=9F
T — ) s,

.E. l Tuli}ri(l +s)f’}r(‘_~\') +T0“.IJJ'E({ +"’:)}‘.}r(_s) +T°J‘(! +5)9(_b) +
R ()= s,

In what follows, firsk, we extend the uniqueness resull established by
FEdelstein and Gurld in [15] in the classic isothermal viscoclasto-

F’! —
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dynamic 3 i - i ]
yng case. A [unction f(x.1) will be said to havea Laplace transform

- f(x, 1) with respect to il thereexists a real number p, such that for all real p

greater then p, the integrals
fix. :_I[ exp(— phf(x, Dl

converge uniformly on B.
We introduce the notalions

1
II,'_|=-'-—F [{;_,. 1‘1,'4_.!11; J,, I.{“=ﬂ.

L]

”ljh(-orem 3. L (Uniqueness). Assume thal
E:I)) :;zg (I.);),d'l.'} ] ;x!_homngen.m.fs 2
81\1)} ;;::1 ﬁr;;it[; r:> m;.: (i([{'lf: (!; ;;n;;) ::;Zsr:'xs Laplace {ransforms ;
! ieroinertia tensor I, is posilive definile;
(\.),,=..?:1”r""(“)i"'i” 0, for any £.==0 (r=1.2,3,d) and
r:”!r(:!?’([, 42 B0 00 FCi el D) 2=0 for any v p, and -, that are

Thent there is ol i
s ol most one solwtion to the mixe i
e W i i xed problem which has « Laplace
Proof. Let s @i §
- corréfs )(; ld‘s (e D 6o bige Mige Gis Cop Kige 1) be a solulion 1o the pro-
o ponding to null daia and has a Laplace transform
o g to _ ans !
. hmmdqa_n.g‘[l:)] we take the Laplace Lransform of the field equalions
ary conditions. From (2.1} -(2.3) and (3.1) we oblain

:5-3 -~ s 2 A ~ Fal - N ~
i) L g=ep*ug, my s +egd i =Tup*o; ploti=4
where |
!r; .P(‘li_lr-ﬁ('r-‘ +b‘r'_lrtkrr_DAij5) "L:ijr‘(;.rv
o My =p(Bijelrs +Crrskre—Eiy®) — My 8

AR

'ﬁzp(D”C,‘j-'—E”k” dé;)—»]‘lq.jn‘

A

Gi= R, p Tol L yr— e +0ik sy +T38).

I'he boundary conditions yield

(3.9) td; =0, oun;=0, SA)(; 0 on &B.

We introduce the notation

3.6 _ o~ o A A A AA
(3.6) E=pt#;+pmikis+pnd +% 4i%ss-
[}
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By (3.4) and (3.6) we have

A A A

IH 'Pz(fliirs(;rléra —i—-&,”_j‘”,i\” LZBurséUi‘:rs Tﬂ‘(}z)"‘

(3'7) A A A 1 ~ & »
Lopli88 = K99,
' To

On the other hand, in view of (2.8). (2.9) and (3.3) we gel

(3.8) E=p(t;u)),: 1—;;(1?1,-]9:,.),1 14— (q:%) = pMpuatti Lipes)

1
T,

1 we integrate (3.7) and (3.8), and use Lhe divergence theorem and
(3.3), we obtain

R[J"z(‘l 1irsCij€re +-Cyrskishrs 28 540Kt a?) +

(3.9) E
A A A 1 ~ A ~
+2pJ 99, +pipuat +P@) T T K!Jﬂ.i“.f] d V=l
]

for all p larger than a sufficiently large posilive number p,. The relalion
(3.9) implies that

.glp’(Puiuf'%-Iij?i?l) 'I"(Pfiljrs)ii_lan';'2])B{jrraijt.rs+

(3.10) ) .
+(pcffr».=)ci:§r8 + I(PHrnn)Tlm"]ﬂ]d V=0,

A A A A
where &;;=pei Coy=pkis =94 na=pd. Now, we nole that [16] for any
function which possesses Laplace transform we have lim ph(p)=n0). Thus

p ym
using the hypotheses of the theorem and following the procedure of Gurt in
and Edelstein [15], we conclude that there exists a number pr=0 such

that if p=p, the integral of (3.10) is non negative. Hence $i=0, :’;,; -0 and
§ =0 on B x [p1, o). This implies ([16), p. 74) thal u;=0, p;=0 and ¥ =0

on B = [py, ). O
We assume for the remainder of this paper that the material is non-

homogeneous. =
Let f;, p and W be functions on B «[0,00), delineded by

(3-11) fi—g « Iy '1'9(”’(""“), W= % “Ii"I'IiJ(l(lJ+CJ)v W =! % S4po Tovor
where
(3.12) =1, g(t) —-([*l)(t)—-l, IE[O,OO).

As in [6], we have
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20
fy

o “[‘(‘f'.mm 32 Lelu, s 1, €0, o0, m;eCr, neCt and g, =
=0 Then uy £y, 95 myj, + and g salisfy the equations (2.1 —2.3) and }he

conditions (212} if. and only 1f.
(313) gty jHi=pup gemy j+eug = Lytwi=15, Tov =[x ;i + W
Lemmas (3.1) and (3.2} imply

Theorem 3.2, Let s be an admissible ST (s i

o ‘ 3.2, Let s be 83 process. Then s is a solulion of th
{m'.t-lzd p{r}hh’m if rrngl only if s salisfies [he equalions (3.13). (3.1), (2.8)lr Hai
initial bistory condition (2.11) and the boundary conditions (2.13). ‘

. We now uve the method given in [6,17] to derive a reciprocity theorem
withoul using the Laplace lransform. Lel LI ER A £ ol P T iz
| EECTNER A K i ranat © s

= || = |y - 4 - o

ol miT, 1 a St D 5 AV 7

R ;3 r ] 3 :3 ,_1(1 J 1.2) be two external systems. Further, let
: T d o AT A AR R i S Har g ®l o bhe ot OIT i
=L i 7 he corresponding

Theorem 3.3, (Reciprocal theorem). 1 i i
. Let N'# be a solution corr i
{o the external data system L' (a=1,2). Then rsrondel

\[m;' F) w affh H () — D) « 92 %9*(\\"11 ﬁ'”)*ﬂ:g’]d\' -

7 2

:S g.[(;; R S IR K e ;—-*'*(q“----ﬁ"')*n'g‘] du

a8 U

el s [T 1 -
g[{f P » i HE =05 » 9 — rr—sh(w'*-—u-"ﬂ-)*s"’]dv+
[}

‘B

0

+S ff = [("}"' — =2y w il (T — i) P E Da (g2 =) » 9""] da
. Ili 1
il

w here

. o flxy i ~ix — H or
(3.13) [(B=—gs i a7 =—gs (MG Fz,ulid), W2=Twm™> Lx g%

147
~la) — j (x) i =
o) = {3y, @ =P, ¢'H =g*n.
Proof. By (3.1)

(x) He . (fy 2 e
Da (83— 19 el 4l & (2 =53 « K3 =1 (710 — 31} )

1
e — - 3] Ay __
1E G (@ =g« P =y w68 6 6 £ Bjros (e « KD+

0 T
..|._(1'3 K1 i3 .
e B2 Dijs (e = Hid —!-t’,-;'? FEY B (R 9(® +k}?' » By 4

(3.06)  +Cypren KZ w KB —x 99 5 9B —Lu Ly v (e 5 3P Lef » 319) —
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L My (R o 9 KD 4 B L Jis (976 O D k) =

L5 ]
1 f

g K 9 BB
T, 4 i J '

If we introduce the notation

L= % g *[(fs?-' 1) » ef® () 5 K

B

(3.17) :
— () =7/} » §3 L le (g4 95‘3-‘] av,
T,

then, by (2.9} and (3.10), we get

(3.18) e

By Eqs. (2.8), (3.11) and with the help of divergence theorem we obtain

" %) [ i al :'I’I:l [RRCH]
S g o (19— 22) » uf® (P — o)) Zr—u! w (g =)« 9 ]da-{—

1=
an
1 R .
7 | ST ' N U Yl ey . 8 | g
+{ [T s a0 P g (D |
B
(3.19) S (oe) « W 1, P

B
Fiunally, it follows from (3.18) and (3.19) the desired resuft., Now, we
introduce the notations
U=(uy, s g, 31 P2 Pr N =(u, 9, 4}
—Diyx9]—g+ L 853

Ly 9]

AU=ptt;—{l # [Aigre s (s FEera@x) FBayre * Per
BU =Ty, {[Broy* (e, +25ri98) FCijar * Paer
= AM® byl dyen « (U gy - EarnPn) +

4Bjires 05— Dy ¥-bg s Lyrr® 8,k

9. —
cuU- “1 guls (K9 ) Hoe [Lres (uy, s+ E,“gol.)—..\I,-r:*?r.j-}‘Jf*.}].s
T,

% [Dyi)* (uj’,-}-s_.”:p,..) JEx )i tds D) g Jix 8.
Therefore, the Egs. (3.1) and (3.13) imply that U satisfies the equation

(3.21) AU=F,

where
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y - . { .
AU U, BU, CU), F= {fi SR e u')},
T,
Fom e # Ty Prrmmtt * (P il ), W=TF =47,

By an admissible veclor field we mean a twice continuously differen-
tiable seven-dimensional vector valued fuunction U =(w, 7,7} delined on

B {—o00,o). First, we consider the case of homogeneous boundary condi
tions. Let D, be the set of all admissible vector fields U and let &< 1D, the
set of all U which salisfy Lhe conditions with null boundary data and corres-
pond to null initial history. If U, V=@, then Theorem 3.3 implies that

(3.23) (V($)AU) =(U(+)AV)

where
I
(f()g) = | 2 [ixgd V.
N fml
Lel U and U, be admissible veclor [ields. We introduce the nolalion

. i :
(3.24) §o.T(U) = = I'(U +2.Uy)
I 7, i
We write 3P(L7) =0 il 3, exists and equals zero for every choice of Us,
We consider for each {=€[0.20) the functional FF((-) on & delined by

(3.25) FuUy=(U(:)AUY=2(U(s)F).
It follows from (3.23) and (3.24) thal
(3.20) S U) =2((A U —Fy+)U,).

In view of a fundamental lemma established by Gurtian ({11],
Secl. 64, Lemnma 1) it follows thal 8F(U)=0 if and only if Us& salisfies
Lhe equation (3.21).

We note that in our case (3.19) vields g

(3.27) Ly =(UR)AUY— § (ot 1, 41,00« o ) V.
B
On the other hand, from (3.16) and (3.17)
Ill'__' gl © ["1“” * e p* uJ,I’+2~‘1|'jl'~. * Epially rx Py | -‘r‘jra ¥ TepEimPe ® Pm -t
B
+(4‘”,—s * ?-".r* Pii 21);_; * (”J,J * U TEiaPr* ﬂ) —|-2b>_;|”- * (”1_5 * :I'J-*'," 'I—

(3.28) e @i @er)—2E 00« O—axla V=20 w Lyjw (u) i+ 8, +

‘l—aj“—@;l * 'r) 21« I"It'j,- LR TR 9",-—2[ * J¢ ) ‘B',i_ ;—:g*l\r”*ﬂ,_i*‘ﬂ'. j] dVv,

0
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Therelore Egs. (3.27) and (3.28) imply

F,(U)=\]f»[J__.,.‘*Hr,*HJI,—{—:Z.I,J.,.‘*z,,ku,_,*?,;.'—

i;l

LA e z,,‘s,i,,,*'._?,,,—(:i,—r‘*"a._g_r*‘ljj_; 2!)_-;*(!11..-*9-1‘—3.”.:?*.*5})—
'~21’31,”*(11”;*'p,..,,;s,-,-"g‘+:p",) 25 w0, %V TR RE

L (”j.i X 9_?' F2iinPe* 0 20« “[-.'? P {)."_ 2a 0 H." =

1 g
R ge Bipwitix E}__:] deptt, x Ly * 9}}([\ S[ﬂ* By oy * P

[
I

(3.29)
;—‘ IR 9)](1\'

o
and we conclude with the following variational theorem

Theorem 3.4, For cach t=[0.00) let F, be the functional defined o &
by wbove refulion. Then

BI(U) =0 (=0, 0)

a Uedif and only if Uis a solution of the problent.

Lel us consider now Lhe case of inhomogencous boundary condilions.
We assume that 1= (b, g U @), O3 Oy, g)e D, salisflies Lhe houndary
conditions

Yy=0; on S;x[0,00), L= on S:4 [0, ).
(3.30) ®,~3, on S, x[0,0). my=ry on S;{0.00).
B on S, < |0.00). g=i on Ss[0.e0).
Let us introduce the veetor W by the relalion W=U—-"1. Then W
satisfies Lhe following equation
{3.31) AW =L —AT

and corresponds Lo null boundary dala.
In this case by using the method of [18] we are led o the [unctional

AU ) =AU 1) LA () U) = (AU ) = 2(U)EF) +
L () ) = (AT
Taking inlo account (2.13) and (3.30), we can wrile the retation (3.14) in Lhe

form
(A U) (AU = Vg e w, o« |0(U) LMY jda + | g (-

13.32)

N

~u )y — T da + fged [m(U)— m,M) Jda + [gx(dy ENE (M;—wda+
8 S,
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by 1, = ] _ i 1 2
(3.33) —i—gg*?-lh‘}*[q(‘l)—q([ )]|da SgtF!*(U-—U)*(ﬁ q)da,
L]

Q9
B S

We note that in our case (3.19) vields
T =AU —S g * [(!. ) oy H0m )« g
(3.34) on

1 = :
; Ff*(q fj)ﬂ}]dﬂ—S(pu,-*ul-—H,j:pl*:p})d\'.
B

[}

Using (2.13), (3.28) and (3.30), from above relation we gel

(1 U(*)U)= S{l * [‘l"a"r"' * (”f rot Il’: i 251“’”-\':!‘ * Py i ZorkEjimPr ¥ '-?.n) T

+(:ijrx * :P;., * q}j'l'_zl)l'}' * (u_,,, * S —i_E_,‘H"'Pk ® E)) —2]f:|”_* (“j,i ¥ ‘:P-‘.f |_
+6}5*-?5-*?,,.,-)—21':”*5?)';*3 ({*9*9- 21*1"'1**(”I_f*:).,r"i_zjik(?k*'(},r) -

. i
A6 M, i+ i, AT 2Dt 1—‘_(]*1\';3*5}’,-*9 .] |

[

+puy st + 1900 'P_.} AV _Sy « (L) — =)+ i da Sy * (?j T} uda

Sh 5.

(3.35) - Sg « [mU)—o;] +3da Sg w (0w}« pdat

)

Usin.gr (3.38), (3.35) and neglecling the inessential lerms it follows that
the functional (3.32) can be replaced by lhe following functional
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1 ke . - .
By —pe) * F.’} (W=W)= gld\' —2\g-ul, LU
o

L

oy

7

1 ; 1 9 o (F—q)da, (€]0,2).
—2%{;»:9}*(”11 m,)d(t-,ng* }—ofmh(q ida, (=10, 00)
T o i ]' ke o . . N
'Il'll:::re:;le:}.];.\ Let LeDy be the sel of all admissible vector ficlds which

intli i iti : dition (2.13).
isfu the initial history condilion (2.11) and the bqund(!ry coite
SF ﬂesx{ya‘ﬂ,c( LIJ’) [-;{) on L, iif and only if UL is « solulion of the mixed problem.
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1. BREZIS, J. L. LIONS (Iids) : Nonlinear partial differentiol cquations and
their applications, College de France Seminar. Volume X, Pitman Research Notes
in Mathematics Series 220. T.ongmun Scientific and Technical. 1941, 391 p.

Acest vulum contine o parle din lucrarile prezenlate in cadrul Seminaru-
Iui de Matematici Aplicate de la College de France in anul universitar 1987—
1488. Este al zecelea dintr-o serie de volume care abordesazi aspecte legale de
teoria ecualiilor cu derivale partiale, neliniare. Sa evidentiem citeva din te-
mele discutate @ teoria controlului, probleme cu frontiera liberd. calcul numeric,
sisteme dinamice. lata citeva titluri: */\ general method to study very thin cellu-
lar structures* de D. Ciordnescu si J. Saint Pean Pauwlin: .Some known resulls
that fail on non-convex domains® de P. Grisvard : .On the completion in the
theory of distributed control of wave equation® de A. Haraux ; .Exact boundary
controllability for the semilinear wave equation* de £, Zuazua. Cartea este utild
specialistilor in domeniu,

Ouvidiu Cdrjd

CHRISTOPHER 1. BYRNES, ATEXANDER KURZHANSKY (Fds.) : Nonlinear
Synthesis, Birkhauser, 1991, VI + 304 p.

Acest volum contine lucrdrile prezentate la Conferinla de la Sopron, Ungaria,
in iunie 1989, cu tema _Sintezd neliniard“. Iata citeva din problemele abordate :
teoria controtului si teoria  viabilitdlii, jocuri diferentiale, stabilizare feed back.
iclentificare si filtrare. teoria lui Morse si probleme de control optimal. Remar-
¢dm participarea unor proeminenil cercetatori in sisteme neliniare atit  din
Europa de est cit si din vest: J. P. Aubin, H. P. Kobayashh, A, B. Kurzhansky.
M, S, Nikolski, G. Stefani, C. 1. Byrnes. Cartea este utild specialistilor in sisteme
neliniare
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STANISLAV LOJASIEWICZ. [Introduction to Complex Analytic Geometry,
Birkhiiuser Verlag. Basel — Boston — Berlin, VIT 4 523 p. 1991,

This 1s an extended English edition of the Polish edition published by
Pan.twowe Wydawnietwo Naukowe, Warszawa, 14988, The matter of the book
is analytic geomelry understood as the geometry of analytic seis. ior more gene-
rally, analytic spaces), ie., sets described locally by systems of analytic enquations
All the necessary results have been carefully gathered in three preliminary
chapters un subjects from algebra, topology and complex analysis. Then the ma
terizl on the complex analytic geomelry is presented in seven chapters. The first
chapter is dealing with the theory of rings of holomorphic functions. The analytic
sels. analytic germs ancd their ideals are studied in Chapter II. Then the main
siep towards understanding the local structure of analytic sets is entirely based
on the Rickert's descriptive lemma proved in Chapter 111. The geometry of ana.



