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holds for |p = p/| =+ 0 and 2 = -0,

We remark that Theorems 1, 2 and 3 are play key role in the spectral analysis of the family
of 3 x 3 operator matrices, associnted with the lattice systems describing two identical bosons and
one particle, another nature in interactions, without conservation of the number of particles,

Reference:

L. S.N Lakoev. Some spoctral properties of the generalized Friedrichs moded, (Russian), Trudy Sem.
Petrowsk. 11 (1986), pp. 210-238, Translation in J, Soviet Math, 45:6 (1989), pp. 1540-1565,

On invariant sets of a quadratic non-stochastic operator
'Xudayarov S.
' Bukharn State Unsversity, HBubhara, Usbekistan, |
Bukhara Branch of the Institule of Mathematics named after V.J. Romanovsky, Bukhare,
Uzl bistan,
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Noe-linear dynumical systems arise in many problems of biology, physics and other sciences.
In particulsr, quadratic dynamical systems describe the behavior of populations of different species
with population models [1, 2, 3| Let £ = {1,2,... m}. A distribution on the set E is a probability
messure x = (2y,...,Ty), i.€., an clement of the sirnplex:

gelg {:eR::.-zO.Z.r,- =1},
il

In general, a quadratic operator V, V:z € R™ = 2’ = V(z) € R™ is defined by:
' o ;

Vizg= Y Piaxiz, k=1,...,,m (1) |

(=1 .

In this talk we are interested to a non-stochastic quadratic mapping of smplex to itself, ie. V :
Sm-l -t sn-l_
Definition. [3] A quadratic operator (1), preserving o simplex, is called non-stochastic .
(QuSO) if at least one of its coefficients Pk, ¢ # ) is negative. |
Consider the following ¢xample of QuSO on the two-dimensional simplex §2.

| ‘ (!:%(z—v)’+§z[w+:)

$ ¥ =lr—2f +Julx+z) (2)
| 2= dly=2) + J2(z + ).

Fixed points. The fixed points are solutions to the system (2

[(z=d{z-p)P +iz(y+3)

g y= b=z + fulx+2)

2=3p-z) + J2(z+y).

\

By full analysis this system one obtains the following family of fixed points:
EER. el 111
a = (ov 2v 2)0 az = (2v01 2)! ay = (2, zvo’n Gy z(ss 5'5)-

Thus ay, oz and ey are saddle, but a4 s an attracting fixed point.

e ———]
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Invariant sets. Recall that a set M is called invarant with respect to an operator V' if
VIM) C M.

Introduce the following sets:
My = {(x,¥,2) GS’:r>y>.:> 176},
Myw {(z,0,3) €8 i 22 35 9> 1/6},
M= {(z,9,2) €S8 iy > x>z > 1/6},
Mi={{z,n.2)€S* 1y >z2>x>1/6),
M;={{z,p2) €S :2>x>y>1/6),
Mg = {(r,y,2) €S%:2>p>z> 1/6).

=y z2=2 y=12
4= Iy ;= Iy =
THytam], r4+p4z=1, rdytz=1

Theorem. The sets M, { = 1,2,3,4,5,6 are invariant with respect. to the operator (2). Moreover,
cach median of the simplex 57 is an invariant.
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Comments on Chernoff and Trotter-Kato product formulse
Zagrebnov Valentin
Institut de Mathémotigues de Marseille - AMU
39 rue F. Joliot Curie, 13453 Marseille, France
e-mail: Valentin, Zagrebnov@univ-amu fr

The Chernoff /n-Lemma: ’
Lemma 1. Let bounded operator C on a Banach space X be a contmaction, ie, ||C] < 1. Then one

has the estimate
HC* =@ Nl < VAC-Dz), 2€X, neN. -

The following propesitions revise the Chernoff /n-Lemma:
Proposition 1. Let € be contraction on a Banach space X. Then {%€-1} 55 is a norm-continuons
contraction semigroup on X and one has the estimate

WC™ = Mall s S 20l +alll~C)zl, meN\{0),
far all = € X and ¢, > 0. For'optimal value of the splitting parameter ¢, one gets:
I(C" - X C-M) | < 3 ¥R 2 (1 - O 2P,

which is called the Jn -Lemuma.
Proposition 2. Let C € L(X) be contruction on a Bonach space X. Then following estimate

, 3
lem =Mzl < 3 (C - 122l + S 1€ - 1P2l)




