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ATIONARI A UNUI FLUID DE ORDINUL AL DOILEA
INTRIE DOL CILINDRI COANIALL POROS1

Rezumat
Se studiazid ecurgerca elicoidalda nestagionard o wnui fhiid de ordinul al doilea intre

doi citindri coaxiali porosi. Presupunind et nuwmdrul i Reynold, R, este mie, se determind
vileza in forma unci serii dupd puterile lai R Citeva eazuri speciale sint considerate.
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ON BENDING OF MICROPOLAR PLATES
BY

AUREL TDELOVICL

1. Statement of the problem. Consider n thin plate of constant thickness 2 & owith
its middbe surface i the o0k, — plane. Let £ be the region oceupicd by the |)Inlv,.E its
i . b gy ' : arv eurve given by ¢ e (s
Doundary  surfaee, & the cdge surknee, { its boundary  curve given Iy » “(\; (x
1. 2). where s is are length, The plate s assumed Lo ennsist ol sotropic. homegencous
elastic material, ) S o '
' In what (ollews. we nse the notation ol [2], j6]. Greek indiees lake the values 1, 2,
aul Batin indices take the values 1020 3. Subseripls following commas denote  partinl - dif-
R A Gl &
ferentiation. ) ) . _ .
The basic equations of linear micrepolar clastieity witly independent loeal rotations,
in the absenee of body forees and conples, are:
the equilibrim equations

1 a. h u U E T, 0

AL Fiod T et
the kinematical rebdions
) B =0 =g O =Dy
e i Jo el i
the constitntive equations
- > i “ A Berth, e y

G oy = Wy By b 2uByy BBy, By Pon iy R0y T =P
where g are sbresses, p, - — couple stresses, B and ¢ strain tensors, 17 displacciments

T i AR i L § : . N - I
(] microrolations, 7, |4 =, 3, v. € — constants, £, — the permutation svinbnl, 3 Kronee

her's delta; the symbols () and [ ] denote the svimetrie, respectively the skew-sym-
metrie part of a tensor.
The boundary conditions arc

. L. R (1 8

(n PR Py s ¢,

where 1%, €@ are exterior loads (surface Iraetions and couples, respretivelyy, and o oare U
it

components of the outward unit normal lo I, ) ] ) _

In what follows we consider enly the bending of the plate. assuming (hat €7, <Da
Tan - Ta ¢ Mg ‘ )
teeordingly we impose the following houndary vonditions :

are even funetions of o and £, Gan Mgy Mgy s ATC add Tanetions of .

(5] Ty i), g =T s, -, iy = T ﬂ;:_l oty 0 on faces (ry= A}

d
]
3

on S (e, .z'; (8), oy i= Ak
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poand goare funetions of s and ap o g odddd

where poand g, are fonctions ol el o, i

in o, poog, - oeven i ko 6 and pooare areferenee stress and a referenee couple stress, 0
il :
is the small parameter AL, where Lois the smallest characteristic lenght of the plate ; here
P flg o Py, ure dimensionless,
3. Non-dimensionalization. We introduce diimensionless quantities by setling (el. [1].

|5 -
) H . . : 2 .
ra= LI, iy (i 1 L ﬂoﬂ'\aﬁ' Ty Ogdgps 63,1::0'0!3 Sy am-cno.sm,
@) Mo ™ Mg Moy Hgmag ey, By, [*::3=P'oﬂ2"‘::;‘
EU =M, BU o Ly EXO cp Lo, K D= blo,
wiiere
3%-4-2 I3 {835 2
) K= “____(_ A T ki
[T 2(2 ) B 2(83--v)

We can write the equations {3} in 2 mote convenient form, b\ using (2) and (8), and
then setling ' =L%E, v =v, & L% (ef. [1}, [2]) su that I and ¢ are of the same dimen-
sion a8 K and x, and v, v are dimensionless. We suppose [ —I.a Introduction of (7) into
the modified equations (1) and (3) vields

W u 02(3

2
3,3 n Vb By g= 0 — ey,

Al P 1
Faat¥a g =0 59,18
2
L = = : - o — e
305 e 37l Sl — Do) 0, gy 5 o T e Tha

v 1 a K
2 "m] Bapt 1 et 2 5 | e 3 Saa%) '

k . o2 E N b E
] e by Xt | et _,f.%x’x’a)’

M

()
1

1 x
o x
D24y, == iy fea iy ( st 3 a)‘h) * gy tmy )= ]_* 0%y o F P 0

(Uz v v 5 1 os

" L === k L P I PR
aff i 2 TAR a,8) fa.f
v 18 Rl B

rE v _ 4z
= +"s m, - o 2g Mg, e g
1+ 14w 14w

o= HEE g ()=l )6l (5) and (6)

where €as is the alternuting symbol, and now (...

bheconte
» 1

(HY) S0 =0 5 =TF — Lamy =T 1a Lo, =0, ({=41).
2 2

(1} Piss,m—po @ =mn -fl,-.s (5,=5,0a) 101=1),

! . . - L] - s | - —a L] i
where p —p (Zp0 Eh vy 'f;(‘-p Z,), ds L, p=p (o, O 4 (o, O). "a=sakak.n’ P,
Ly=phE, LE), ete; p' qa, Pir @ as well as their derivatives are of order unity,

¥. Asymptotic expansion, We assume expansions of the form
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. M, 0 g (20 . A 2 2 ) e, 2
2)owong g s P 2o R [RE 857 s M o Wi e

Enserting (12) into (9), (10) and (11}, and equating the cocflicients of the same po-
wirs of 07, we oblain sueeessive svstems of differentinl equations and houndary conditions,
For instanee, the conditions (113 on the lateral surface become

) PP sy —pt, @ =, =g ; P —gi®=q, ka2 4. (ZmIfe). 11D

By using onfy the fuce-boundary  conditions, these systems ean be integrated expli-
vitly with respect to 2. We give here only the lirstorder approxinution :

b I
0 WOk 04l S0} = (B ]}
ll“ w (‘I' Sy )’ ?a f« (-.]r 'Z)' -\a:s -l—'.’gv'(] v) ( T - { !-—“‘ E r")‘ ))
w v 1@ ! 1,10) 9 50 A ‘". 0} '1; v
CONE - v?\ lhuq - If::_‘ Vil - Ulm Pir Sa3= — , m Sa =5
v P e &

o _ Y
3 LA %
1——-\.-

Jo_ g Y
aB 1

TET S 2ha "
‘;0}__:[_ ﬂ’()|'——E~‘~:J() z,

o F O B(pa) &

1 — o
o} I !1- 1, 10} (U] ]
G — u, L gt
— 202 % i 1'|-V[ = ald B 4-0) a?np T g ha

@ 2 v Y0 0 Y—¢q, 2ve o
F2e40 — ( — -l I_] ':Jt ,} Lo L;’ ‘ b ——— ‘!’;\.;a
-

poho Tre 2
) "
(0 g 2l — 1 W _ g0 a5 =1,
.S 200 ) s Mgy M, (u. W-) 5

and _\I;’S' here explicitiv) where the functions « . and ‘t bsatishyv the

(we do not write .5';100:

following cquations :

o wl® ’_E o
£4-26{1-} v) RV 7 lu (LY a

e L]
21 1 {1 b I 173
101 1.t (0} ' 0 a
- - 4 - —2—|¢ =t (s w' ) — = ) = .
l(l.v .',) (s 2(1-9 :) Mg A e 2

. . . - - : k
One can also oblain casily the higher-order approxtmations depending on 1wt )(El. '::.3),

(13)

4y (E, Ey) and lower-order approximations.
4. Boundary conditions. To derive the boumdary conditions for Lhe cdge of the phate,
wie nse a variational theovem, similar to that of {4], {3]. Let be:

‘l 1 L} B 1 'l 1
Fi SSSl LTI ” - (Tpn)-F h S0y Sy = & g
L83
{16}

'y 14 1 ¢

(,i“')'-’ B B [T S ]} d sg (1 02 i jita.
= T (17 el = 1 R 7] f b,
E E 2 .

A1=0 leads to:
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1 . a

1 ‘”] 851,‘; T bd ; (;J.‘.J',- I'S,.“.r)‘;,;)?!‘l‘.;} da de, ey
(17} Ze

(15

Sg(c-b ", 5 '}

R

R ").stb;w'r:l s 4 S\ (Gzljsrf 51.‘}:"\‘(!’1-)«3:.'.“'" d.r_, SS (Uﬂ“’il,ﬁf'm GuP.‘iPN 3
~

i

X r apr T o
!*.,’I«S“’a | Ozlor{ﬂb(lin)d.aﬂais w22 \S [f)no > U, | U:J.n I_: h'h)_} N

s sy=h
I

Taking inte account (7} to (11} and using (12). the equation {17) reduces to

(o0 o« —s . —e v — 9 =
(1) ES {0'(1”l I8 Uy paddee 1: (&) —;) Boy --0°(8, q:;)r‘?rp..d}rlﬁ_ g 0,

Introduction ol the expansions l’;=l’;l“)-|-!]2.“;m-}-.... ele,

inlo (18} vields

I = —n
(i) \g [(l’;'"' p;‘m)Su,l : (QJ\"” ;) Scp;] dl da=10. cle,
’ I

e N N RS 1L S
[ we take in (19) Bu,—Buy, }"?x B wherd .

tor the first approximation

1 1 1 1
{20) g DA S iy % S Q. May = 5},; i
1 1 1 o
or
1 1
" 0 1 ", 0] T{—» » Fa
(2n gty= Py, By 1y — ;5 i, 4T (%, % (o)
1 -1

1y . .
Gy aregiven by {i4), we olitain

L)

The boundary vaiue problem {13}, (21) is similae to that of |3 (for whieh an exis-

tenee  amd uniquenes theorens has been proved),

3. Validity of iterative procedure. Assuming + and + of order wnity, the conditions

for the validity of the proposed iteralive procedure are

(22 (3, v ) LA e %)),
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GENERALIZED LINEAR AUTOMATA
Y

ADRIAN SO1I,

1. In this paper we have studied a notion of generalized lincar automaton (G, L. AL
whose particular casc is the notion ol lincar automaton. We have investigated the properties
of the G. L. A, s regarding the equivalence of automata, minimal automata, a. s. . Then
we have obtained an application of the G. L. AL s to the generation of the numerical psewdo-
random sequences.

L1 Definition. .1 G. L. A, s a J-uple (I, 5, 0, f, g), where ;

a) I, 8§, O are nonempty sets called respectively the set of inputs, the set of states and the
set of outputs, f: 8 I8 and g: Sx I8 are the nevl state function, and respectively the oul-

put fonction ;
b} § and O are organized as semigroups with the internal operation denoted by - and

the unif elements O, respectively U

«) there erisis the semigroup homomorphisms A : N=8, C: >0 and the mappings It I—
N, D:I=0 so that f(s, 1) As - BL and gls, )=Cxs -+ DI, for every (s, H=N=1;

d} there exists the element O €1, 50 that BO, =0 and DO =0 When | T =1, the
(. L.A. de called autonomous.

1.2, i I, 8, O arce linear spaces and o, B, (', D are linear mappings, we obtain

the linear automata {{2], p. 26).
1.3, The mappings f and g can be extended to 8= I by taking

f('gs px) =f(..r(‘5! P), -1')‘
g(s' I)T)—g(f(s. P)» .l‘},
where s=8, v=1 and p= I,

¥We get by induction the formulae:

fn
S{a, 1'1 ...i’) R L D N L Bi; (the general next state equation},
=l

n=1
&8, fy 8 )= AR 1s ¥ T CAR L BioX DI (the general output equation),
J=1 '

where i @l for =1, 2,.,n and ¥ is referring to the operation - |

1.4, Since the mappings A, B, € and D determine the next state and output funetions,
we shall also denote a G. Lo AL by a (I, &, 0; 4, B, C, D).

L.5. Definition. fet a (I, N, O, A, B, C, D) and a'= (I, &, (¥, ', B, €, YY), a
G.L.AL epimorphism is « triple h={(x, i, v} of surjections z: I=1", B : 5—=8", «v: O=€V so thay

Blods <4 Biy= AB(s) < Ba(i), O % Diy=CB3s) X Dali), ¥, H=8 1.

If = B and v are bijections, then L will be called G, L. A, isomorphism.
2. A connection between states which give the sime answer when the same sequenoe
s introdueced in the suiomaton is given by :



