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Ðàññìàòðèâàåòñÿ îáùèé ïðîöåññ âîññòàíîâëåíèÿ N(t) = max{n :
∑n−1

i=0 Zi ≤ t}, ãäå
{Zi}∞i=0 - ïîñëåäîâàòåëüíîñòü íåçàâèñèìûõ ñëó÷àéíûõ âåëè÷èí, ïðè÷åì {Zi }∞i=1 èìåþò
ôóíêöèþ ðàñïðåäåëåíèÿ F (t), Z0- ñëó÷àéíàÿ âåëè÷èíà ñ ôóíêöèåé ðàñïðåäåëåíèÿ F0(t).

Â ñëó÷àå ïðîñòîãî ïðîöåññà âîññòàíîâëåíèÿ F0(t) = F (t). Îáîçíà÷èì ξ(t) =
∑N(t)

i=0 Zi− t
âðåìÿ, îñòàâøååñÿ äî ñëåäóþùåãî âîññòàíîâëåíèÿ. Ïóñòü f(s) = Ee−sZ1 , f0(s) = Ee−sZ0

äëÿ îáùåãî ïðîöåññà âîññòàíîâëåíèÿ. Â ðàáîòå ïðåäñòàâëåí ïðîñòîé ñïîñîá íàõîæäåíèÿ
ïðåîáðàçîâàíèÿ Ëàïëàñà k-ûõ ìîìåíòîâ äëÿ ïðîöåññîâ N(t) è ξ(t) . Òàêæå âûâåäåíû
ôîðìóëû äëÿ êîâàðèàöèè N(t) è êîâàðèàöèè ξ(t).
Òåîðåìà 1.

Ñóùåñòâóþò ìîìåíòû kîãî ïîðÿäêà. Òîãäà âåðíû ñëåäóþùèå óòâåðæäåíèÿ: 1. Äëÿ ïðî-
ñòîãî ïðîöåññà âîññòàíîâëåíèÿ:∫∞

0
e−stEξ(t)k =

∑k
j=0

k!
j!

(−1)jEZj
1

sk+1−j(1−f(s))
− f(s)k!

sk+1(1−f(s))
.

2. Äëÿ îáùåãî ïðîöåññà âîññòàíîâëåíèÿ:∫∞
0
e−stEξ(t)k =

∑k
j=0

k!
j!

(−1)j

sk+1−j (EZ
j
0 + EZj

1
f0(s)

(1−f(s))
)− f0(s)k!

sk+1(1−f(s))
.

Òåîðåìà 2.

Ñïðàâåäëèâûñëåäóþùèå ôîðìóëû:
(1) Äëÿ ïðîñòîãî ïðîöåññà âîññòàíîâëåíèÿ:∫∞

0
e−stEN(t)k = (−1)k (1−f(s))

s
f(s)

∑∞
j=0(j + 1)kf j(s).

(2) Äëÿ îáùåãî ïðîöåññà âîññòàíîâëåíèÿ:∫∞
0
e−stEN(t)k = (−1)k (1−f(s))

s
f0(s)

∑∞
j=0(j + 1)kf j(s).

Ïóñòü ñóùåñòâóþò âòîðûå ìîìåíòû Z0 è Z1 è τ > 0 . Îáîçíà÷èì g(t, τ) = Eξ(t)ξ(t+ τ)
è m(t, τ) = EN(t)N(t + τ), L(t) = Eξ(t), H(t) = EN(t) äëÿ ïðîñòîãî ïðîöåññà âîñ-
ñòàíîâëåíèÿ, g0(t, τ) = Eξ(t)ξ(t + τ) è m0(t, τ) = EN(t)N(t + τ) äëÿ îáùåãî ïðî-
öåññà âîññòàíîâëåíèÿ. Ìàòåìàòè÷åñêèå îæèäàíèÿ N(t) è ξ(t) ìîæíî íàéòè ñ ïîìî-
ùüþ ïðåäñòàâëåííûõ òåîðåì. Äëÿ òîãî, ÷òîáû íàéòè êîâàðèàöèè, äîñòàòî÷íî íàéòè
g(t, τ), g0(t, τ),m(t, τ),m0(t, τ).
Òåîðåìà 3.

(1) g(t, τ) ÿâëÿåòñÿ ðåøåíèåì óðàâíåíèÿ
g(t, τ) =

∫ t

0
g(t− y, τ)dF (y) +

∫ t+τ

t
(y − t)L(t+ τ − y)dF (y) +

∫∞
t+τ

(y − t)(y − t− τ)dF (y)
(2) m(t, τ) ÿâëÿåòñÿ ðåøåíèåì óðàâíåíèÿ
m(t, τ) = F (t) +

∫ t

0
H(t− y)dF (y) +

∫ t

0
H(t+ τ − y)dF (y) +

∫ t

0
m(t− y, τ)dF (y).

(3) g0(t, τ) =
∫ t

0
g(t−y, τ)dF0(y)+

∫ t+τ

t
(y−t)L(t+τ−y)dF0(y)+

∫∞
t+τ

(y−t)(y−t−τ)dF0(y).

(4) m0(t, τ) = F0(t) +
∫ t

0
H(t− y)dF0(y) +

∫ t

0
H(t+ τ − y)dF0(y) +

∫ t

0
m(t− y, τ)dF0(y).
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