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The asymptotical behavior of trajectories of a non-Volterra quadratic operator

Khudoyberdiev Kh. O.

V.I. Romanovskiy Institute of Mathematics,Uzbekistan Academy of Sciences, 9, University Str., 100174,
Tashkent, Uzbekistan;
xudoyberdiyev.x@Qmail.ru

Let S™ 1 = {x = (z1,22,...,2m) € R™ : x; > 0, Z x; = 1} be the (m — 1)-dimensional simplex. A

map V from S™~! into itself is called a quadmtzc stochastzc operator (QSO) if

(V)i = Z PijkTiTi, k=1,...,m, (1)
for any x € S™~! and p;j > 0, pmk—pﬂk forall i, 7, k, mek—l (2)

Assume {V” ( 0))}n>0 is the trajectory (orbit) of the 1n1tlal point x(© € §™~1 where x("*t1) =
V(x™) for all n = 0,1,2,... We denote by wy (X(O)) the set of w- limiting points of the trajectory
{vn (x©) }..~o- One of the main problems in mathematical biology is investigation of the asymptotical
behaviour of the {V" (X(O))}n>0 for a given QSO, that is the description of the set w(x(o)) for any
x(0) € 871 for a given QSO.

A QSO (), is called Volterra if p;j, = 0, forany k ¢ {i,j}, 4,5,k =1,...,m. The asymptotic
behaviour of trajectories Volterra QSOs was deeply studied in [1].

We let ; = (814,02, ...,0m;) € S™ L, i =1,...,m, denote the vertices of the simplex S™~!, where
d;; is the Kronecker delta.

Let us consider a non-Volterra QSO defined on the simplex S? which has the form

v oy = (1= pai+yzi+ (1= B — paizs + (1 +v — p)wias + yraws, )
| @b = (1= + (148 — priea + (1 - p)aas, @

2 2 2
= pat + pay + (1 —y)as + 2uziws + (1 =y + payzs + (1 — 7+ plre
where v, € [0,1], p—1 < B8 < 1 — p. We denote a = (0 11—z ](0) (Og> b = (1 xJO),O x(o)),
c= (1 xéo),x(0)70)7 X = (1 (O),O acé )>, y = (x30)70 1-— CU(O)).
Theorem. For the QSO V the following statements are true:
{a}, if x(© € §2\ Fiz(V)and vy =pu =0, >0,
{b}, if x(9 € §2\ Fiz(V)and vy =pu=0, <0,
{c}, if x(© ¢ §2\ Fiz(V)and 8 =p=0, v >0,
{e1}, if x© elj3and =0, By >0,
{92}, if x(© € $2\T'y3 and =0, By >0,
(X(0)> _ {el}, if x(© € §2\ Fiz(V) and p=0, By <0,
{83}, if x(© e §2\ Fiz(V)and y=0, pu>0, p—1<B<1—p,
{x}, if x(© € §2\ Fiz(V)and B=0, yu >0, 0 <y +p <2,
{x,y}, if x(© € §2\ Fiz(V)and 8 =0, yu >0, v+ u =2,
{x}, if x(© €T3 and By >0, v(8 —p) > p2, B> p,
{¥} if (O € §2\ T3 and Byp >0, ¥(8 — p) > p?, B> p,
{x}, if x(© € §2\ Fiz(V) and Byu > 0, y(8 — pu) < p? or fyu < 0.
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