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Çàäà÷à �9
Ïóñòü íåçàâèñèìûå ñëó÷àéíûå âåëè÷èíû ξn, n ∈ N0 = {0} ∪

N îïðåäåëåíû íà (Ω,F, P ), ïðåäïîëîæèì, ÷òî îíè èìåþò îáùåå
ýêñïîíåíöèàëüíîå ðàñïðåäåëåíèå ñ ïàðàìåòðîì λ,Xt = inf{n ∈ N0 :
ξ0 + .. + ξn > t},∀t > 0. Äîêàçàòü, ÷òî Xt ÿâëÿåòñÿ ñëó÷àéíîé
âåëè÷èíîé ∀t > 0. Äàòü îáùåå îïðåäåëåíèå ñëó÷àéíîé âåëè÷èíû.

Ïóñòü(Ω 6= ∅,F ), (S 6= ∅,B) - èçìåðèìûå ïðîñòðàíñòâà, B−
áîðåëåâñêàÿ σ−àëãåáðà.

Îïðåäåëåíèå: Îòîáðàæåíèå X : Ω → S íàçûâàåòñÿ èçìåðèìûì
åñëè X−1(B) ∈ F ò.å. X−1(B) = { ω : X(ω) ∈ B} ∈ F ∀B ∈ B

Èçìåðèìîå îòîáðàæåíèå X : Ω → S íàçûâàåòñÿ ñëó÷àéíîé âåëè÷èíîé
ñî çíà÷åíèÿìè â S.

N = Xt = inf{n ∈ N0 : ξ0 + .. + ξn > t}

{ω : N = n} = {ω : ξ0 < t}⋂{ω : ξ0 + ξ2 < t}⋂
...

⋂{ω : ξ0 + ξ1 + ... + ξn−1 < t}⋂{ω : ξ0 + ξ1 + ... + ξn > t} =

= A1
⋂

A2
⋂

...A(n−1)
⋂

Ac
n

,ãäå Ai = {ω : ξ0 + ξ1 + ... + ξi < t}
Ïî óñëîâèþ ξ1, ξ2...ξn - íåçàâèñèìûå ñëó÷àéíûå âåëè÷èíû,à ñëåäîâàòåëüíî

ïðè ëþáîì íàòóðàëüíîì k ∑k
i=1 ξi ÿâëÿåòñÿ ñëó÷àéíîé âåëè÷èíîé.

Ñòàëî áûòü Ai ∈ F. Ïîñêîëüêó F−σ-àëãåáðà òî A1
⋂

A2
⋂

... A(n−1)
⋂

Ac
n ∈

F⇒ {ω : N = n} ∈ F ⇒ N = Xt- ñëó÷àéíàÿ âåëè÷èíà.
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