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Annotatsiya. Ushbu ishda kvadratik stoxastik jarayonlarni ya'ni kubik matritsalarning Markov
jarayonlari qurish, Kolmogorov-Chapman tenglamasini qanoatlantiruvchi matritsalar oilalarini topish
bizning asosiy magsadimiz. Kubik matritsalar uchun aniq bir ko*paytirish qonuni yo‘qligi sababli,
ko‘paytirishning bir nechta turlari mavjud shu sababdan, dastavval kubik matritsalar uchun ko‘paytirish
amalini kiritish lozim, so‘ngra belgilangan ko‘paytirish amaliga nisbatan Kolmogorov-Chapman
tenglamasini qanoatlantiruvchi matritsalar oilarini topish zarur. J.M.Kasas, M.Ladra, U.A.Rozikovlar
ishlarida KSJ ni qurish uchun 2 ta turdagi stoxastik kubik matritsalar o‘rganilgan, ya’ni Maksimov
ko‘paytmasi sifatida ma’lum bo‘lgan. Ushbu maqolaning asosiy magsadi -kubik matritsalar
ko‘paytmalariga (Maksimov ko‘paytmasi deb ataladigan) asoslanib, kvadratik stoxastik jarayonlarni
qurib, uning dinamikasini o‘rganish.

Kalit so‘zlar: Kolmogorov-Chapman tenglamasi; kvadratik stoxastik jarayonlar; kubik
matritsa; vaqt, ko‘paytma.

Abcmpakmmuwtit. B Oannoti pabome Hawiell 21ABHOU Yenbl0 AGIAemcs NOCMPOEHUe
K8AOpAMUYHBIX CIYYAUHbIX NPOYECcos8, Mo ecmb MAPKOBCKUX NPOUECCO8 KYOUYeCKUx Mampuy, u
Haxoolcoenue cemelcme mampuy, yoogiemeopaouwux ypaenenuio Konmozoposa-Yenmena.
TTockonvky uemko20 3aKOHA YMHONMCEHUSL MeXHCOY KYyOUuecKumMu Mampuyamu Hem, cCyuecmeyem
HeCKOIbKO 8UO08 YMHONMCEHUsl, NOIMOMY He0OX00UMO CHAYANA 88eCU ONEPAYUI0 YMHONCEHUSA O/is
KYyOU4eckux mampuy, a 3amem HAUMu cemeucmea Mmampuy, YOO08IemEOPAIOUUX YDAGHEHUIO
Konmozoposa-Uenmena omnocumensho ykazanuot onepayuu ymuoxcenus. B cmamuvsax J M. Casas,
M. Ladra, U.A. Rozikov 6viiu u3zyueHvl 08a muna CmMoxXacmudeckux KyOuueckux mampuy Ojis
nocmpoenusa KSJ, a umenno, max nasvieaemoe npoussedenue Maxcumosa. 1nasnoiui yenvio 0anHou
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cmamvlu A618emcs NOCMpoeHue K8AOPAMUYHBIX CVUALHbIX NPOYECcO8 HA OCHO8E NPOU3BEOeHUl
KyOuueckux mampuy (max Hazvlgaemoe npouszeeoenue Makcumosa) u uccieoo8anue ux OUHAMUKU.

Knroueswie cnosa: ypasnenue Konmozoposa-Henmena,; keaopamuynule ciyyaiinvle npoyeccol;
KyOuueckas Mmampuya, epems, npou3eeodeHue.

Abstract. In this paper, our main goal is to construct quadratic random processes, i.e. Markov
processes of cubic matrices, and find families of matrices satisfying the Kolmogorov-Chapman
equation. Since there is no clear law of multiplication between cubic matrices, there are several types
of multiplication, so it is necessary to first introduce the multiplication operation for cubic matrices,
and then find families of matrices satisfying the Kolmogorov-Chapman equation with respect to the
specified multiplication operation. In the articles by J.M. Casas, M. Ladra, U.A. Rozikov, two types
of stochastic cubic matrices were studied for constructing KSJ, namely, the so-called Maximov
product. The main goal of this paper is to construct quadratic random processes based on products
of cubic matrices (the so-called Maximov product) and study their dynamics.

Key words: Kolmogorov-Chapman equation, quadratic random processes,; cubic matrix; time,
product.

Kirish va muammo bayoni. Kolmogorov—Chapman tenglamasi ehtimollik o‘tishlari
o‘rtasidagi asosiy munosabatni ifodalaydi. Kolmogorov—Chapman tenglamasini ganoatlantiruvchi
matritsalar oilasining har bir elementi stoxastik bo‘lsa, u holda bu oila Markov jarayonini hosil giladi.
Ishning asosiy masalasi — kubik matritsalar orqali berilgan jarayon dinamikasini o‘rganishdan iborat.

Aytaylik, I = {1,2,...,m} bo‘lsin. € — hagqiqiy sonlar maydonidagi barcha o‘lchami m?
bo‘lgan Kkubik matritsalar to‘plami bo‘lsin, Ejj., bu yerda i,j,k € I, € dagi asosiy kubik
matritsalar deb belgilanadi, ya’ni E; ;;-bu m? o‘lchamdagi kubik matritsa bo‘lib, faqat (i, j, k)-
elementi 1 ga teng va qolgan barcha elementlari 0 ga teng birlik matritsa. Ko‘paytmalarni
E;jiruchun quyidagicha aniqlaymiz[1-3].

Eijk *o Emr = 81a8inEijr (1)
bu yerda 8y — Kroneker simvoli (ya'ni, 6;y= 1 agar k = [ bo‘lsa, va 0 aks holda). Shunda, €
to‘plamidagi istalgan ikki kubik matritsa A = (a;jx) va B = (b;jx) uchun A *oB = (c;ji)
matritsa quyidagicha aniqlanadi:

Cijr =Xk=1Qijibijr- (2)

Eijk *a Eppy = 6klEia(j,n)r (3)

buyerdaa: I X [ = Iya’ni(j,n) » a(j,n) € I ixtiyoriy assotsiativ binar amaldir.
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