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Teoremu lui R. Bredt se stabileste fird dificultate gi in acest caz.
Pentru determinarea deplasirilor avem sistemul
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1 =5 [(zz + oz - 2?.,).\‘.; 8z - 22 2, & g2 1.

Sistemul {4.4) fiind de tipul sistemului  (4.5) din lucrarea citatd 3],
se poate integra prin aceeagi meroda.

Observajie. Dacd presupunem ca intre cei cinci coeticienti de elasti-
citate existd relatiile

Gz €y Cu Clyy Cy=Cu— Cuz
atunci mediul elastic este izotrop si, punind
1 7.4 2:1., Cye }-, ¢y - 2:.‘.,

regisim rezultatele din [3].
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L4 SFATIQUE DES BARRES ELASTIQUES MONQOTROPES NON HOMOGENES
Résumé

On érudie I'équilibre d’une barre cylindrique monotrope (transversa-
lement isotrope) sous laction d’un systéme de forces qui agissent sur les
bases, des forces appliquées sur la surface latérale et des forces de masse,
pour le cas ou les coefficients d’élasticité du matériel sont des fonctions
de classe C*.

Aprés avoir déterminé la tension normale ©y, les tensions tangenti-
elles 6y et ou, on étudie séparément pour le cas o la tensjion my est
indépendante de x; et le cas ou elle est une fonction de xu.

En utilisant la méthode des fonctions analytiques généralisées de
1. N. Vekua, on démontre Vexistence et Punicité de la solution du pro-
bleme aux limites considéré.

ON THE RECIPROCITY THEOREM IN THE LINEAR
ELASTODYNAMICS
1Y
D. IESAN

The reciprocity theorem in the dynamic theory of linear elasticity
was established [1] by Graffi using the Laplace transf orm.

In 1967 we gave [2] a method to obtain the reciprocity theorems
without using the Laplace transform. The advantage of this method lies
in the fact that it avoids extraneous analytical restrictions upon the states
involved.

The results seems to be of sufficient interest to be reproduced sepa-
rately with particular reference to classical theory of elasticity since it
may be overlooked in a paper which is primarily concerned with other
theory.

Let 7 be a regular {in the sense of Kellog) region of space occu-
pied by a elastic material whose boundsry is X. Moreover V is the inte~
rior of V and s, are components of the unit outward normal to M.
Throughout this paper a rectangular coordinate system Ox.(k = 1,2,3) 1s
employed.

The basic equations of the linear theory of homogencous and aniso-
tropic elastic solid are:
equations of motion

constitutive equations

zeometrical equations
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In these relations we have used the following notations: #; -compo-
nents of the displacement vector, e¢; — components of strain tensor, I
— components of stress tensor, F; — components of body force vector,
¢yu, @ — Characteristic constants of the material, the comma denotes

partial derivation with respect to the space variables x, and a dot denotes
partial derivation with respect to the time 1.

We have
(4) Cigre = Crigj — Chikee

To the system of field equations we adjoin the initial conditions
(3) 1,(x,0) = a,(x}, 1,(x, 0) = by(x),
and the boundary conditions

(6) Ly =1, on X,
where a,,b,,1, are prescribed functions.
Let u and © be funcrtions defined on ¥ x [0, o), continuous on [0, <«

with respect to the time s for each x¢ V. We denote by n+v the con-
volution of n and »
f

{7) Hrv = \u(x,r— syu(x, <) d .
9
It is known the following properties of the convolution {3]
(8) urp=ovru, trv=0 implies u=0 or v =0,
us (prw) ={(urv)rw=u*v*w, u* v+ ) =urvturw.

We will denote by g the function defined on [V, co) by

(9) o) =1t
From (1),(7),(9), as in [4], it is easy to obtain
(10} g+ (tijy + F) = pu— plrulx, 0y + 2,{x, O)].

Using the initial conditions (5), the above relation can be written
in the form

{11} gty Hfi=pu
where
(12) fi=gF + olt by + ay).

We consider the body subjected to two different systems of elastic
loadings

——

(13)

(14)

(15)
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L {F sl :bx}s (=

We denote by ni”, e, 117 the corresponding components of the
placement vector, strain tensor an

We introduce the notations

: { (=l
Ex} =g+ F‘{I)_I_ P(f b(gﬂ + HI_J(]}’ I3

On the basis of relations (4), (8), from (2) we get

ty, 0

(2
Lyveiy =L

If we introduce the notation

I R P
s = Y8y

|
L E(;'j).

Te oM dx,

(16)

P
from {15) we obtain
(17) Ly = L
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(19)

1,70

d stress tensor, respectively.
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Using the relations (3), (6), (8), (11), (14) and the divergence theo-
rem, we get

5 i { 4
L= \s; 1 Ay = \g* 12 e dx --\[*gtﬁ}” =1,

Tdx — \g. £ 1 dx - \g aiite Sty \ I
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From (8), (17), (18), we obtain the reciprocity relation

.
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If we assume homogeneous initial conditions

alt=h"=0,

from {14) we get

{20

i

(@ = 1,2),

f’(a.___g.Fju.

Using (8) in this case, the reciprocity relation (19) becomes

lrom (19) we can obtain Somigliuna’s relations.

N ALA) B 1 .) 1 2 :
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ASUPRA TEOREME! DE RECIPROCITATE IN TEORIA DINAMICA
A ELASTICITATII LINIARE

Rezumat

Se considerd ecuaiiile elasticitdii liniare in cazul dinamic pentru me-
dii omogene §i anizoirope. Folosind metoda dati in [2) este stabilitd teore-
ma de reciprocitate fird a apela Ia transformata Laplace, extinzind teorema
datd in [1).

ON A BASIC THEOREM IN MINIMAL COST FLOWS

BY

IRINEL DRAGAN

Let N — (V, A) be a directed network with m vertices and #n arcs;
denote these elements by wieV, (i — 1, ,m), and @, €4, (I=1,-"" EOR
respectively. Suppose given a capacity n-vector K =0, an unitar (rans-
portation costs n-vector C> 0 and a demand m-vector d. Then, we can
«tate the minimal cost flow problem as: minimize

(1) CixX)y=0C4X,
subject 10

(2) BX —=d.
and

(3) 0 X <K,

where B is the incidence matrix of the network., Of course, this is the
simple case of proportional costs.

In the following we shall suppose that our network has only one
source v, and one sink v, in consequence the demand vector has the form
4= (v,0, -+, 0, —2v). A vector X satisfying (2), (3), with such a vector d,
will be called as habirually a flow with value ©. We shall suppose also
integer capacities, costs and demands.

Let us denote by C (1) the unitar cost of a cycle u, 1. e

() Clw) O
where w represents the corresponding vector cycle. A cycle p will be called
admissible cycle with respect to the flow X, when there exists at feast a

positive integer = such that X = X + =zu be also a flow in the network.
Now, we can state the central theorem in minimal cost flows:



