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The evolution of a population can be studied by a dynamical system of a quadratic stochastic
operator [2].
Let E = {1,...,m} be a finite set and the set of all probability distributions on £

m
gl ={x=(z1,72,...,2) € R™ : z; >0, for any i and Zsf;,- =1}
i=1

the (m — 1) -dimensional simplex.

A quadratic stochastic operator (QSO) is a mapping V : §™~1 — §™~1 of the simplex into
itself, of the form V(z) = 2’ € §™~!, where

m

Vix = Z Dijizigs; k=1,...,m (1)
ij=1

and the coefficients p;; ;. satisfy

m

Pijk = Pjik = 0, Zpij.k =1, ,j,k€EFE (2)
k=1

The trajectory x™ ,n =0,1,2,..., of V for an initial point x?) € §™! is defined by
) = Yy = VA D) o =0, 1,2,.....

One of the main problems in mathematical biology consists of the study of the asymptotical
behaviour of the trajectories. Note that the main problem is open even in two-dimensional case.
The main problem deeply studied for Volterra quadratic stochastic operators. In [1] developed
the theory of Volterra QSOs. A Volterra QSO is defined by (1). (2) and with the additional
assumption
Pijr =0 if ké¢{ij}, VijkeE.

Consider the following non-Volterra quadratic stochastic operator which has the form

; 1 2 o A3 1 1
Ty = (3 + @)z + 323 + 323 + 37129,
3 : 1 p= L. 1
V:{ zh=(3—a)z?+ 323+ 323, (3)
YRR O I O IR OF N
Fg=rgdy gty rigdy @ Lo

where a € [0,1/3].



Theorem. a) The operator (3) has a unique fixed point x* = (z],23,2%) € 52, where
) =1—1x5 — 3,

3o/ 17T + \/216&— T8 — 7200/ 17 + 3417 — V17T — 3 — 5 2 — V1T

1(3a — 2) 3= T

TH =

b) The operator (3) has no-periodic points except the fixed point;
¢) Any trajectory of the operator converges to the unique fixed;
d) The operator (3) is a regular transformation.
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