
1 Ïðàêòèêà 3

1.1 3. Òðåáîâàíèÿ ê ìàðêîâñêîé ìàòðèöå ïåðåõîäíûõ âåðîÿòíîñòåé.

Ïîñëåäîâàòåëüíîñòü ñëó÷àéíûõ âåëè÷èí {Xn}, n ≥ 0 ñî çíà÷åíèÿìè â íåêîòîðîì íå áîëåå ÷åì ñ÷åòíîì ìíî-
æåñòâå S(ìíîæåñòâå ñîñòîÿíèé) íàçûâàåòñÿ (îäíîðîäíîé) ìàðêîâñêîé öåïüþ, åñëè äëÿ ëþáûõ çíà÷åíèé ki ∈ S
âûïîëíåíî ñîîòíîøåíèå

P (Xn+1 = k|X0 = k0, ..., Xn = kn) = P (Xn+1 = k|Xn = kn) = P (X1 = k|X0 = kn) (1)

(áóäóùåå çàâèñèò îò ïðîøëîãî ÷åðåç íàñòîÿùåå).
Ïðèìåð. Ïóñòü Xn =

∑n
i=1 ξi, ãäå {ξn} - ïîñëåäîâàòåëüíîñòü íåçàâèñèìûõ áåðíóëëèåâñêèõ ñ.â. Òîãäà {Xn} -

ìàðêîâñêàÿ öåïü. Äåéñòâèòåëüíî,

P (Xn+1 = k|X0 = k0, ..., Xn = kn) = P (Xn+1 −Xn = k − kn|X0 = k0, .., Xn = kn) = P (Xn+1 −Xn = k − kn) =
= P (ξi = k − kn) = P (X1 = k|X0 = kn) (2)

Âåëè÷èíà pik = P (X1 = k|X0 = i) íàçûâàåòñÿ ïåðåõîäíîé âåðîÿòíîñòüþ. Åå ìîæíî èíòåðïðåòèðîâàòü êàê
âåðîÿòíîñòü ïåðåõîäà öåïè èç ñîñòîÿíèÿ i â ñîñòîÿíèå k çà åäèíèöó âðåìåíè. Ìàòðèöà P: (P )ik = pik íàçûâàåòñÿ
ìàòðèöåé ïåðåõîäà 

p11 p12 ... p1k
p21 p22 ... p2k
... ... ... ...
pk1 pk2 ... pkk


Îñíîâíûå òðåáîâàíèÿ ê ìàòðèöå ïåðåõîäà:

1) Òàê êàê ìàòðèöà îáðàçóåò ïîëíóþ ãðóïïó, òî î÷åâèäíî, ñóììà âåðîÿòíîñòåé ýòèõ ñîáûòèé ðàâíà åäèíèöå.∑
k∈S

pik = 1

2) Êàê áûëî ñêàçàíî ðàíåå, ìàòðèöà ñîñòîèò èç óñëîâíûõ âåðîÿòíîñòåé, ñëåäîâàòåëüíî 0 ≤ pik ≤ 1
3) Óñëîâíûå âåðîÿòíîñòè çàâèñÿò òîëüêî îò ñîñòîÿíèé i è k.
4) Ñóììà ýëåìåíòîâ â ëþáîé ñòðîêå äîëæíà ðàâíÿòüñÿ 1.

Ïðîñòåéøèì ïðèìåðîì òàêîé ìàòðèöû ñëóæèò:(
1− α α
β 1− β

)
ãäå 0 ≤ α ≤ 1, 0 ≤ β ≤ 1. Â ÷àñòíîñòè, ïðè α = β = 0 ïîëó÷àåì åäèíè÷íóþ ìàòðèöó.
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