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IKKI O‘LCHOVLI SIMPLEKSDA ANIQLANGAN KVAZI
NOVOLTERRA KUBIK STOXASTIK OPERATORINING DINAMIKASI

Safarov Abbos Abdurasul o‘g‘li
“TIQXMMI” Milliy tadqiqot universitetining
Qarshi irrigatsiya va agrotexnologiyalar instituti

ANNOTATSIYA

Ushbu magolada matematikaning zamonaviy tatbiglaridan biri novolterra kubik
stoxastik operatorlarni kvazi sharti ostida ikki o ‘lchovili simpleksdagi dinamikasi
o rganilgan. Shuningdek, kvazi novolterra kubik stoxastik operatorning qo ‘zg ‘almas
nugtasining yagonaligi hagida teorema isbotlangan.

Kalit so‘zlar: kubik operator, kvazi, novolterra, qo ‘zg ‘almas nuqta, stoxastik.

ABSTRACT

The paper studies the dynamics of non-Volterra cubic stochastic operators in a
two dimensional simplex under quasi conditions, one of the modern applications of
mathematics. A theorem on the uniqueness of a fixed point of a quasi non-Volterra
cubic stochastic operator is also proved.

Keywords: cubic operator, quasi, non-Volterra, fixed point, stochastic.

AHHOTALUSA

B cmamwe  uccnedyemcs — OunHamuxe — HeBOIbMEPPOBLIX  KYOUYECKUX
cmoxacmudecKkux onepamopos 6 OeymepHOM CUMNJIEKCe Npu Kea3uyeio6usix, OOHbBIM
Uz COBPEMEHHbLX npuﬂoo;tceﬂuﬁ mamemamurxu. Taxowce Ookazana meopema o
COUHCMBEEHHOCMU  HENOOBUINCHOU MOYKU KEA3U HegsoJlbmeppoed Ky6u1{€CK020
cmoxacnmu4deckoco onepamopa.

Knwuesvie cnosa: xkyouueckutl onepamop, Keasu, Hegoibmeppa, HenoOSUNICHAS
moukKa, cmoxacmuyecKkuil.

Quyidagi
St :{x:(xl,xz,...,xn)eD "ix >0,i :1,_n,zn:xi :1}
to‘plam (n —1) o‘Ichovli simpleks deb ataladi [3].
W :S" — S"* akslantirish,
=X = Z P XXX, ={12,..,n} (1)

i,j,k=1
bu yerda:
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Rjk,l = Pjik,l = iji,l = R(ij,l = iji,l = Rkj,l 20, Zpijk,l =1 (2)
1=1

(1), (2) ni kubik stoxastik operator deb ataymiz.
Agar P, =0, Vle{i,jk} (3) shart o‘rinli bo‘lsa, (1), (2) operator novolterra
kubik stoxastik operatori deb ataladi [1], [4].

Agar novolterra operatorining fagat P, va B, ,, i# j# k koeffitsiyentlari uchun

(3) o‘rinli bo‘lmasa, W operator kvazi novolterra kubik stoxastik operator deb ataladi

[4].

Kvazi novolterra kubik stoxastik operatorni n=3 da o‘rganamiz:
X'=a,X’+ LY +y,2° +3y°z+3yz° + 2xyz,

Wy '=a, X’ + B,y +y,2° +3x°2+3x2° + 2xyz, (4)
Z'=a X’ + By +y,2° +3x°y + 3xy* + 2xyz,

Buyerda o, 5,7, 20,1=12,3, iai :iﬂl :iyi =1.

a=y,=a,=F,=8=y,=0, a,=p =y,=1bo‘lgan holda o‘rganamiz. Ushbu
holda operator quyidagi ko‘rinishga keladi:
X'=y® +3y’z+3yz° + 2xyz
W :sy'=7°+3x*2+3xz° + 2xyz (5)
2'=X>+3x°y + 3xy® + 2xyz
(5) operatorning qo‘zg‘almas nugqtalarini W(A)=A4, A=(X,y,z) tenglamani
yechish orqali aniqlaymiz. Ya’ni
y’ +3y’z +3yz° + 2xyz = X
2’ +3X°2+3x2° +2xyz =y (6)
X° +3X°y +3xy’ +2Xyz = Z
Fix(W) orgali W operatorning barcha qo‘zg‘almas nuqtalari to‘plamini
belgilaymiz. Fix(W)={1eS*:W(4)=4}.

Quyidagi belgilashlarni kiritamiz: intS*={(x,y,z)eS*:xyz >0},
0S?=5°\intS* va C =(1,1,1j.
333
Teorema. (5) operator uchun quyidagilar o‘rinli:
a) FixW)nos* =g
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b) Fix(W)NintS? :{C}.

Isbot. a) (X,y,z) €dS? bo‘lsin. Faraz qilaylik, x=0(y=0,z=0 hollar ham
xuddi shunday tekshiriladi) bo‘lsin. U holda (6) sistemaga ko‘ra, tenglamalar
sistemasining yechimi x=y=z=0 ekanligi kelib chiqadi. Lekin ta’rifga ko‘ra
(0,0,0) ¢ S*. Bundan ko‘rinadiki,

Fix(W) N oS? =&
b) (x,y,z) €intS? bo‘lsin. (6) sistemaning birinchi va ikkinchi tenglamalarini

ayiramiz:
y'—2°+3y’z—-3x°z+3yz* —3xz* = x-y
yoki
(y—z)(Y* +yz+2°)=(x-y)(1+3z(x+y)+3z°) (7)

Xuddi shunday (6) sistemaning birinchi va uchinchi tenglamalarini ham
ayiramiz:
Yy’ —x* +3y’z —3x’y +3yz° —3xy* =x—12,

(y=x)(y* +xy+x)=(x—2z)(1+3y* +3y(x+2)) (8)
Ikkinchi va uchinchi tenglamalarning ham ayirmasini sodda holga keltiramiz:
(z=x)(2* +2x+X*)=(y —2)(1+3x(y +2) +3x*) (9)

V(X,y,z) €intS? uchun,

V+yz+2°>0, YV +xy+x°>0, 22+ 2x+x* >0,

1+3z(x+Yy)+32* >0, 1+3y* +3y(x+2)>0, 1+3x(y+2z)+3x*>0.

Faraz qilaylik z>x(z<x) bo‘lsin. (7), (8) va (9) tenglamalardan
X>y(x<y) va y>z(y<z) ekanligi kelib chigadi. Bundan esa
Zz>X>2y>z(z<x<y<z) (10) munosabatga kelamiz. Shunday qilib, (6)
tenglamalar sistemasi yagona X=y =12 :% yechimga ega. Demak, C = (%%%)
nuqta (5) operatorning yagona qo‘zg‘almas nuqtasi bo‘ladi.

Teorema isbotlandi.
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