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nderAme assumption (), the system (23) has a unique solution.
s a majorant scalar equation we can consider the cquation

24 A e
(24) z e =Aw +b2" + P*(z. w). where
IJ*(::, u;) = Z IP"JI Zi?f'f.
‘A1f={rm
[EN S

X=Y§' 11.’bru:1t-Bouqueft'Differential Equations in Banach Algebras. Let
S c(:t}zll,comutat‘l\v Banach algebra with unit. In this case. we can
whi‘ch have(,r ecllljslltlolls which gcncrallzo the cquations from [3] and
R ana '_\tlcal solutions in the sense of the definition 2 {rem I.
e shall give, for simplicity. a generalization of equation (7).
Theorem 6. Consider the equalion

it - .
(25) :\" d) (3'- '1‘0)
dxt
a) x,= X, x, with inverse ¥3',
b) s and n are inlegers = 1, s<#,
c) A is a continnous linear operator, defined over X with values in X,

d) (.1 _‘V) 1 - ] l ]
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=Ay+a"by + P(x, v), where

Plx, V)= Ay d . .
(%, %) Y, e, with a,€ X being constanis values.

)
itnisn

7 {n—s)! s .
f () S llxs PIA| < 1, then the equation (25) has a wnigue analytical
solution of the form

(26) y{x) = 2"y + T opir 4t

The p;ogf is similar to that of the theorem 2.
his paper has been carried our under the kind guidance of Prof. dr. doc.

Adolf Haimovici Ll .
A ovici. I would once again like fo express my sinccere gratitude
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ON A STOCHASTIC PROCESS WITH DISCRET TIME AND IMPOSED
LENGTH OF TIME

BY
C. AMIHAESEI and P. MINUT

In this paper we propose & model suggested by many situations we
meet {requently in practice. As for instance in the viticulture and fruitgro-
wing. An event {the appearance of a fertile offshoot) occurs from time to
time (herc and there on the cord) and the length of time (the length of the
cord) is imposed. The probability of such an event is a function of time ¢
and the total length of the time. T (the length of the cord).

\We consider that an event may oceurs at £=0, F. ... 7 . and we denote
by Pg{f) the probability that the event occurs at the time £ Let Qr(t)y=1—
~P,(1) be the probability that the event does not occur at the time ¢ We
consider a random variable X, which associates the number 1 when the
event occurs at the moment £, and the number 0 when the event does not

occur at the instant ¢

(1) XL( ‘ 0 ‘ =0, 1, ... T.
Pty Q20
The total number of the occurences of the event until the moment T is
5
(2) Er= ¥ Xt
t=0

We suppose that the following property holds
(3) P(X,=k|Xu=1n m=0, 1, .., E-1)=PX.=k), B, in=0.1

that is, the appearance of the event at the moment ¢ does not depend on

the occurences of the event at carlier instants.
An important problem is to determine T such that the cxpectation

of £ be maximum. This expected number of Ep is
T T

(4) N(P)=M(Er)= Y, M{(X7)= Y, Pr(?).
=0 1=y

The practice shows that the probabilities Pr{t) are increasing {func-
tions on an interval [0, 2,], and decreasing on [, T, where £, S (o, Tl

We will consider two expressions for the probability Pr().

Case 1. We suppose that

{5) Po(t) = — arl® +bat +c1,
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where 0< Pr(f)<1 for cach t={0, 7).
The following conditions can he obtained immediately

b
ar>0, P> —1 0, Pp(0)=c;>0

’

6 @y
(6) o
Pr(T)= —ar Tt +boP +cr> 0, 0 212010 ¢y,
4ar
If we substitute (5) into the expression {4) we obtain
T(P+1)(27 + | T
(7) N(T)= - ap (P+1)(2T +1) o, T+ e

6 2

If we consid_er t;lat ar=a, by=>, cp=c, where a, b, ¢ arc constants,
we get the following integer programming problem

aﬁr’(‘ﬂ’+1t)5(2'z?+r) +bﬂf§i1)

N(P) =

+T¢=max

O :
subject to P> 2) , [P is a natural number,
a
where >0, 5>0, ¢>0 and &*<4a(l —c).
_ ’I']_me maximum point fulfils the restriction T = 3/2a, if the following
inequality holds .

(9) 2a2<3b% + 1 2ac.
The natural condition Pz(0)=cp=0 implies the maximum conditions
(10) a>0, b>0, 2a?<3b?<12a.

We obtain from (10) the inequalities a <6 and b<2}/6.
The average number of occurences of the event in the unit time is

(11) f(T)=£g~) =—§(T+1)(2T+1)+§(T+1)+c.
The maximum point of f(T) is
(12) Tyax = 3(—a) .

The restriction Tmax >b/2a implies 556 d S .
out the problem " / P a and therefore we point

J(T)= _%(T+l)(2T+ N+ 2(T+l) +c=max
(13) -

subject to T> «2—5— , P natural,
a

where a>0, >0, 6a<S5b, bi<4a(l —c).
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If we have ¢ =0, then we {ind 362<12a< 10D, hence a <259, b<<10/3,
Case 2. Let us suppose the following form of the probability Fz(f)

(T
14 Prf)=c et 1=0,1 2, .., T
(14 )=
In this formula we consider that the nonnegative cocfficients ¢, depend

only on the time length T.
Now, the average number of succeses until T is

(15) N(T)= [cotcre P +c,2T7 % 2 + . 4ep, TT 7]

1
I'(T)
If the cocfficient ¢, is not zero, then we have N(1}<N{2). The sequence of
values of the function N(7) mayv be written as follows

N{1) =P,(0) + P4(1)
N(2) = Po(0) + Po(1) + Po(2)

................................

We show in the following theorem that the series Y, P(T) is important
P |
for the boundedness of the function N(T).
Theorem. Ifthe series Y, Pu(n) is convergent, then the function N(T)

n=1l

is bounded.
Proof. The following relations hold for T=2:

N(T+1)= L [eebeiet b epn( T+ )T T 4

(Tr+1)
+ : [E 2T 4 L+ j{cTT‘T“g"T] < —1—- [co+Cie t +
INVARYA I T +1)
+epay(T +1)Tem T+ 4 L [N(T)YT) = co—cre IS N(T) +
T)
i
+ ———[c T+ N TP o 1)(cy +c,¢7Y)], so that we have
o) L+ ) ( )ee )]
1
16) N(T +1D)<N(T) + ——— [era(T +1)Te= T (T —1){co +c267Y)],
(16) NI +)<N(T)+ s lernl 1) (T = 1)eo+eue™)]
or
P —
16' N(T+ D N(TY+ | Py T +1)— ot 7Y
(16) (P+0SN(D) + | ProdP+1) = s (oot e )]
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By using the inequality (107, we ohtain
N(n)< Pu(2) + Pa(3) + .o + Pyln) +

(17) 12 n—2 )] 1
l—|— + —+ ... + ——————[|{co+Crf *}).
* 21 31 (1) Dt

The inequality (17) and the cquality ¥ ! ;= { impliy the theorem.

nua2 (M- 4
The cxpression (14), the inequality (16) and the above theorem lead
to the following remarks:
a) 1f there exists a number Zo>3 such that
i
(I 8) CpS 'T—T:
then, the function N(T) has a maximum point T=[2, T,]. .
by If there exists lim CngafCn and lm ¢, fe, =1, then the funclion
N(T}) is bounded. " !
¢) If there exists a number g=(0.1) and a natural number #, such
that cp,.<gc, for nzu,. then the Tunction N(T) is bounded.
d) If ¢,#0, c,#0, the sequence {c,} decreases and there exists a number
1,2 3 such that

(co+cwe e for T=T,.

Ho—2

fl,—1
i

CueS ("ﬂ"(‘.o + 18" :),
then, the function N{7°) is maximum for < n,. '
e) 1f P,(n)=0 for u>n,, then the function N(T) is bounded for any
fime,
f) The average number of the occurences of the event in the unit
time satisfies the incquality
N 3 A 2
.\fg:’) . Po(2) + ”:;,‘+PT(I) +%‘[l (% +3_!+ .
(19) T2 i ‘ )
+ -'T‘—' (Cg +C]C 1).
(r—nt
Therefore, if there exists lim N{n)/n and the sequence P,(n) is convergent,
then we have "

(20) lim M) < lim P,(n)< 1.
] 1 "

BIBLIOGRAPHY

I.Minul, P., Tiardea. C., Ridescu N, Distytbutia lastarilor fortili la sofurile
de vild roditeare. Sludii s corcetdri de caleul ecenomic si ciberneticd, nr, 5—6,
1966, Bucuresti. )

2.Tardea, C, Minut, P, Rddescu, N. Contribretii la studinl drstyibufici lasturiler
Jeriilila sorurile de vi{d reditoars, Lucriri stiingifice, Tustitutul agronomic lasi, 1064.

Received 6.111.1981 Fuculty of Mathematics
Untversity of lasi
6600-Iags:,
R. 5. Romania

Analele stiintifice ale Universititii LAl I. Cuza® din Iasi
Tomul XXVIIL s, T a, 1982, 1.1

THERMAL INFLUENCES ON THE SHEAR ACCELERATION WAVES
IN INCOMPRESSIBLE SIMPLE FLUIDS

BY
C. FETECAU

1. Introduction. An exact theory of the growth and decay of surfaces
of discontinuity in nom-lincar. incompressible, simple fluids with memory
undergoing steady plane-rectilinear shearing flows, is developed in [1], but
no account has been taken about the dependence of the constitutive {func-
tional upon the temperature or entropy. Thus, most of those results are to
be thought appropriate to circumstances when either 8 or « is kept constant,
or to fluids for which the response functionals are insensitive to changes
in these variables.

In this paper we shall consider nonsteady shearing flows and we shall
allow our constitutive functionals to be affected not enly by the history
of the strain, but also by the histories of the thermodynamic variables 0°
and g'. The main results obtained here are:

1) a homothermal shear wave propagating in a region undergoing a
nonsteady shearing flow, is damped out or it blows up! {i.e. its amplitude
can become infinite in a finite time).

2) a shiear wave in a linear simple fluid undergoing a nonsteady shea-
ring flow, cannot grow, but it is always damped out.

2. Constitutive equations and smooth assumptions. The fluids to be
consi;l_crcd here, will be characterized by constitutive equations of the form
(2—4L

(S. 9. 0 =(S. & 7)(Gls), 0(5). €4s).
(2.1 -
-0 a= g (6(5). 045) 5. GLI=F()TFC) - 1.
in which S, ¢, 1 and q are respectively, the extra-stress tensor, the free energy,
the entropy and the heat flux, while F*(-}, 8(-) and g'(+) are the histories
of the relative deformation gradient. of the temperature and of its spatiai
gradient. By gi(-} we have denoted the past history of g*(-).

For a rectilinear shearing flow, whose velocity field in a Cartesian
co-ordinate svstem v, v, = is given by

(2.2) x=0, v=uv(x,1), 2=0,

1 ¢f. Coleman and Gurtin [1], for mechanical waves.



