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Â ðîáîòi ðîçãëÿíóòî ôëóêòóàöi¨ àñèìïòîòè÷íî äèñèïàòèâíîãî ïðîöåñó ç ìàðêîâñüêèìè ïå-
ðåêëþ÷åííÿìè â ñõåìi äèôóçiéíî¨ àïðîêñèìàöi¨ â óìîâàõ áàëàíñó íà ñèíãóëÿðíå çáóðåííÿ
÷åðåç ìàëèé ïàðàìåòð ñåðié. Óìîâà áàëàíñó ¹ êëþ÷îâîþ äëÿ îòðèìàííÿ ãðàíè÷íîãî ãåíå-
ðàòîðà ïðè ðîçâ'ÿçóâàíi ïðîáëåìè ñèíãóëÿðíîãî çáóðåííÿ. Äîñòàòíi óìîâè äèñèïàòèâíîñòi,
îòðèìàíîãî ãðàíè÷íîãî äèôóçiéíîãî ïðîöåñó, ñôîðìóëüîâàíi â òåðìiíàõ âëàñòèâîñòåé ôóí-
êöi¨ Ëÿïóíîâà óñåðåäíåíî¨ çà ñòàöiîíàðíèì ðîçïîäiëîì ìàðêîâñüêîãî ïðîöåñó ïåðåêëþ÷åíü
ñèñòåìè. Îòðèìàíî ãðàíè÷íèé ãåíåðàòîð ôëóêòóàöié ñèñòåìè.

In the article we conside �uctuations of an asymptotic dissipative process with Markov switching
in the di�usion approximation scheme under balance conditions on singular perturbation by a
small series parameter. The balance condition is crucial for obtaining of a limiting generator in
the solution of the singular perturbation problem. Su�cient conditions for the dissipativity of
obtaining of limiting di�usion process are formulated in terms of Lyapunov function of the system.
The Lyapunov function is averaged over the stationary distribution of Markov switching process.
The limited generator of system �uctuations was obtained.

Âñòóï
Äèñèïàòèâíiñòü, ÿê àñèìïòîòè÷íà âëà-

ñòèâiñòü âèõiäíîãî ïðîöåñó äåòåðìiíîâàíèõ
òà âèïàäêîâèõ ñèñòåì ç àäèòèâíèì âèïàä-
êîâèì çáóðåííÿì, ðîçãëÿäàëàñü â ðîáîòàõ
Õàñìiíñüêîãî Ð.Ç.[1], Ìàçóðîâà Î.Þ.[2], Ñà-
ìîéëåíêà À.Ì. i Ñòàíæèöüêîãî[3], Brogliato
B.[4], òîùî. Çîêðåìà, â [1, �4] äèñèïàòèâ-
íiñòü âèçíà÷à¹òüñÿ ÿê îáìåæåíiñòü ðîçâ'ÿç-
êó ñòîõàñòè÷íî äèôåðåíöiàëüíîãî ðiâíÿííÿ
çà éìîâiðíiñòþ ðiâíîìiðíî ïî t.

Â ðîáîòi Êîðîëþêà Â.Ñ. òà Limnios N.[5]
âñòàíîâëåíî àñèìïòîòè÷íó äèôóçiéíiñòü âè-
ïàäêîâî¨ åâîëþöi¨ â ñõåìi äèôóçiéíî¨ àïðî-
êñèìàöi¨ ç ìàðêîâñüêèìè ïåðåêëþ÷åííÿìè.

Ôëóêòóàöi¨ àñèìïòîòè÷íîãî äèôóçiéíîãî
ïðîöåñó ç ìàðêîâñüêèìè ïåðåêëþ÷åííÿìè
ðîçãëÿäàëèñÿ â ðîáîòi ×àáàíþêà ß.Ì., Êî-
ðîëþêà Â.Ñ. òà Limnios N.[6].

Â ðîáîòi [7] áóëî âñòàíîâëåíî àñèìïòî-
òè÷íó äèñèïàòèâíiñòü âèïàäêîâî¨ åâîëþöi¨ ç
ìàðêîâñüêèìè çáóðåííÿìè.

Àñèìïòîòè÷íà íîðìàëüíiñòü ïðîöåäóðè
ñòîõàñòè÷íî¨ àïðîêñèìàöi¨ ç ìàðêîâñüêèìè
ïåðåêëþ÷åííÿìè ðîçãëÿäàëàñÿ â [8].

Âñòàíîâëåííÿ âëàñòèâîñòåé ôëóêòóàöié
âèïàäêîâèõ ïðîöåñiâ âiäíîñíî óñåðåäíåíü ¹

îäíèì ç ãîëîâíèõ çàâäàíü äîñëiäæåíü âè-
ïàäêîâèõ ïðîöåñiâ, çîêðåìà i äèñèïàòèâíèõ.

Â äàíié ðîáîòi îòðèìàíî ãðàíè÷íèé ãåíå-
ðàòîð ôëóêòóàöié àñèìïòîòè÷íî äèñèïàòèâ-
íî¨ ñèñòåìè âiäíîñíî ãðàíè÷íîãî äåòåðìiíî-
âàíîãî ïðîöåñó. Âëàñòèâîñòi ôóíêöi¨ Ëÿïó-
íîâà äàíîãî ïðîöåñó çóìîâëþþòü äèñèïà-
òèâíiñòü ãðàíè÷íî¨ åâîëþöi¨.
1. Ôîðìóëþâàííÿ çàäà÷i
Ñòîõàñòè÷íà ñèñòåìà âèçíà÷åíà ðîçâ'ÿç-

êîì åâîëþöiéíîãî ðiâíÿííÿ[6]

duε/dt = C(uε(t), x(t/ε4))+
+ε−1C0(u

ε(t), x(t/ε4)),
(1)

äå uε(t) - âèïàäêîâà åâîëþöiÿ, t ≥ 0;
C0(u, ·)∈C3(R) - ñèíãóëÿðíå çáóðåííÿ ôóí-
êöi¨ ðåãðåñi¨ C(u, ·) ∈ C2(R); x(t) - ìàðêîâ-
ñüêèé ïðîöåñ â ôàçîâîìó ïðîñòîði ñòàíiâ
(X,X) çi ñòàöiîíàðíèì ðîçïîäiëîì π(B), äå
B∈X.

Ãåíåðàòîð ìàðêîâñüêîãî ïðîöåñó âèçíà-
÷à¹òüñÿ ðiâíiñòþ[5]

Qφ(x) = q(x)
∫
X

Q(x, dy)[φ(y)− φ(x)],

φ ∈ B(X),
(2)

äå B(X) - áàíàõîâèé ïðîñòið äiéñíèõ îáìå-
æåíèõ ôóíêöié ç ñóïðåìóì-íîðìîþ ∥φ∥ =
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= sup
x∈X

|φ(x)|.

Äëÿ ãåíåðàòîðà Q âèçíà÷åíî ïîòåíöiàë

R0 = Π− (Π +Q)−1,

äå Πφ(x) =
∫
X

π(dy)φ(y) - ïðîåêòîð íà íóëü-

ïðîñòið NQ = {φ : Qφ = 0} îïåðàòîðà Q.
Óñåðåäíåíà ñèñòåìà çàäà¹òüñÿ ðîçâ'ÿçêîì

ðiâíÿííÿ
dû

dt
= â(û), (3)

äå

â(u) = ΠC0(u, x)R0C
′

0(u, x) + ΠC(u, x). (4)

Íåõàé òàêîæ âèêîíó¹òüñÿ óìîâà áàëàíñó∫
X

π(dx)C0(u, x) = 0. (5)

Ôëóêòóàöi¨ ñèñòåìè (1) âèçíà÷åíi ñïiââiä-
íîøåííÿì

vε(t) = ε−1[uε(t)− û(t)]. (6)

2. Àñèìïòîòè÷íà äèñèïàòèâíiñòü âè-
õiäíîãî ïðîöåñó

Ñèñòåìà (1) ðîçãëÿäà¹òüñÿ â óìîâàõ
àñèìïòîòè÷íî¨ äèñèïàòèâíîñòi, ùî ìàþòü
âèãëÿä[7]

|C0(u, x)R0[L̃(u, x)V
′(u)]′| < M1V (u);

|C(u, x)R0[C0(u, x)V
′(u)]′| < M2V (u);

|C(u, x)R0[L̃(u, x)V
′(u)]′| < M3V (u);

a(u)V ′(u) < −c1V (u);

sup
u∈Rd

∥ σ(u) ∥< c2,

äå V (u) ∈ C3(Rd)− ôóíêöiÿ Ëÿïóíîâà ñè-
ñòåìè (3) i c1 > 0, c2 > 0 i Mi > 0, i = 1, 4.

Ôóíêöiÿ L̃(u, x)V ′(u) ìà¹ âèãëÿä

L̃(u, x)V ′(u) =

= [a(u)−C0(u, x)R0C
′
0(u, x)−C(u, x)]V ′(u)+

+ [B(u)/2− C0(u, x)R0C0(u, x)]V
′′(u).

Êîåôiöi¹íò ãðàíè÷íî¨ äèôóçi¨ σ(u) âèçíà-
÷à¹òüñÿ çi ñïiââiäíîøåííÿ

σ(u)σ∗(u) = B(u),

äå

B(u) = 2

∫
X

C0(u, x)R0C0(u, x)π(dx). (7)

3. Àñèìïòîòèêà ôëóêòóàöié äèñèïà-
òèâíî¨ ñèñòåìè
Òåîðåìà. Çà óìîâè áàëàíñó (5) ìà¹ ìiñöå

ñëàáêà çáiæíiñòü

vε(t) → ξ(t), ε→ 0.

Ãðàíè÷íèé ïðîöåñ ξ(t), û(t), t ≥ 0 âèçíà-
÷à¹òüñÿ ãåíåðàòîðîì

Lφ(v, w) = c1(w)φ
′
w(v, w)+

+c2(v, w)φ
′
v(v, w) +

1
2
B(w)φ

′′
v(v, w)

(8)

íà òåñò-ôóíêöiÿõ φ(v, w) ∈ C3,3(Rd×Rd), äå

c1(w) =

∫
X

π(dx)C(w, x), (9)

c2(v, w) = v

∫
X

π(dx)C
′
(w, x). (10)

Çàóâàæåííÿ 1. Ç óìîâ àñèìïòîòè-
÷íî¨ äèñèïàòèâíîñòi âèõiäíî¨ ñèñòåìè ñëi-
äó¹ àñèìïòîòè÷íà äèñèïàòèâíiñòü ôëóêòóà-
öié ñèñòåìè.

Äîâåäåííÿ òåîðåìè áàçó¹òüñÿ íà íàñòó-
ïíèõ ðåçóëüòàòàõ.

Ëåìà 1. Ãåíåðàòîð òðüîõêîìïîíåíòíîãî
ìàðêîâñüêîãî ïðîöåñó

vε(t), û(t), x(t/ε4), t ≥ 0

ìà¹ ïðåäñòàâëåííÿ

Lε(x)φ(v, w, x) = ε−4Qφ(v, w, x)+
+ε−2C̃0(x)φ(v, w, x)+

+ε−1C̃(x)φ(v, w, x) +Awφ(v, w, x),

(11)

äå

C̃0(x)φ(v, w, x) = C0(w + εv, x)φ
′

v(v, w, x),

C̃(x)φ(v, w, x) =

= [C(w + εv, x)− â(w)]φ
′

v(v, w, x),

Awφ(v, w, x) = â(w)φ
′

w(v, w, x).
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Äîâåäåííÿ. Íåõàé vε(t) = vt, û(t) = wt,
x(t/ε4) = xt. Îá÷èñëèìî óìîâíå ìàòåìàòè-
÷íå ñïîäiâàííÿ

E[φ(vt+△t, wt+△t, xt+△t)− φ(vt, wt, xt)|vε(t) =

= vt, û(t) = wt, x(t/ε
4) = xt] =

= E[φ(vt+△t, wt+△t, xt+△t)−

−φ(vt+△t, wt, xt+△t)]+

+E[φ(vt, wt, xt+△t)− φ(vt, wt, xt)]+

+E[φ(vt+△t, wt, xt+△t)− φ(vt, wt, xt+△t)].

Ðîçêëàäåìî E[φ(vt+△t, wt+△t, xt+△t)] âiä-
íîñíî äðóãî¨ êîìïîíåíòè çà ôîðìóëîþ Òåé-
ëîðà

E[φ(vt+△t, wt+△t, xt+△t)] =

= E[φ(vt+△t, wt, xt+△t)]+

+E[â(w)φ
′

w(vt+△t, wt, xt+△t)△t] + o(△t).

Âðàõîâóþ÷è ðîçïîäië ÷àñó ïåðåáóâàí-
íÿ θx â ñòàíi x òà (2) äëÿ äîäàíêó
E[φ(vt, wt, xt+△t)− φ(vt, wt, xt)] îòðèìà¹ìî

E[φ(vt, wt, xt+△t)− φ(vt, wt, xt)] =

= E[φ(vt, wt, xt+△t)−

−φ(vt, wt, xt)][(θx > ε−4△t)+(θx ≤ ε−4△t)] =

= E[φ(vt, wt, xt+△t)−

−φ(vt, wt, xt)][ε
−4q(x)△t+ o(△t)] =

= ε−4q(x)E[φ(vt, wt, xt+△t)−φ(vt, wt, xt)]△t+

+o(△t) =

= ε−4Qφ(v, w, x)△t+ o(△t).

Ïiäñòàâèìî îòðèìàíi ðåçóëüòàòè â ñïiâ-
âiäíîøåííÿ óìîâíîãî ìàòåìàòè÷íîãî ñïîäi-
âàííÿ

E[φ(vt+△t, wt+△t, xt+△t)− φ(vt, wt, xt)|vε(t) =

= vt, û(t) = wt, x(t/ε
4) = xt] =

= ε−4Qφ(v, w, x)△t+

+E[â(w)φ
′

w(vt+△t, wt, xt+△t)△t]+

+E[φ(vt+△t, wt, xt+△t)−φ(vt, wt, xt+△t)|vε(t) =

= vt, û(t) = wt, x(t/ε
4) = xt] + o(△t).

Ðîçãëÿíåìî îêðåìî îñòàííié äîäàíîê

E[φ(vt+△t, wt, xt+△t)− φ(vt, wt, xt+△t)|vε(t) =

= vt, û(t) = wt, x(t/ε
4) = xt] + o(△t) =

= E[φ(vt +△vt, wt, xt+△t)−
−φ(vt, wt, xt+△t)] + o(△t) =

= E[φ(vt + ε−1[△uε(t)−△û(t)], wt, xt+△t)−
−φ(vt, wt, xt+△t)] + o(△t) =

= E[φ(vt + ε−1△uε(t), wt, xt+△t)−
−ε−1φ′(vt + ε−1△uε(t), wt, xt+△t)△û(t)−

−φ(vt, wt, xt+△t)] + o(△t) =
= E[φ(vt + ε−1△uε(t), wt, xt+△t)−

−φ(vt, wt, xt+△t)]−

−ε−1E[â(w)φ
′

v(vt, wt, xt+△t)△t] + o(△t).
Âðàõîâóþ÷è (1), ìà¹ìî

E[φ(vt+△t, wt, xt+△t)− φ(vt, wt, xt+△t)|vε(t) =

= vt, û(t) = wt, x(t/ε
4) = xt] =

= E[φ(vt + ε−1(C(uε(t), xt+△t)+

+ε−1C0(u
ε(t), xt+△t)), wt, xt+△t)−

−φ(vt, wt, xt+△t)]−

−ε−1E[â(w)φ
′

v(vt, wt, xt+△t)△t] + o(△t) =
= ε−1E[C(uε(t), xt+△t)+

+ε−1C0(u
ε(t), xt+△t)φ

′

v(vt, wt, xt+△t)|vε(t) =
= vt, û(t) = wt, x(t/ε

4) = xt]△t−
−â(w)φ′

v(vt, wt, xt+△t)△t+ o(△t).
Ç îçíà÷åííÿ ãåíåðàòîðà

Lεφ(v, w, x) =

= lim
△t→0

1

△t
E[φ(vt+△t, wt+△t, xt+△t)−

−φ(vt, wt, xt)|vε(t) = vt, û(t) = wt,

x(t/ε4) = xt] = ε−4Qφ(v, w, x)+

+â(w)φ
′

w(v, w, x)+

+ε−1C(w + εv, x)φ
′

v(v, w, x)+

+ε−2C0(w + εv, x)φ
′

v(v, w, x)+

+ε−1â(w)φ
′

v(v, w, x).
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Îòæå,

Lεφ(v, w, x) = ε−4Qφ(v, w, x)+

+ε−2C0(w + εv, x)φ
′

v(v, w, x)+

+ε−1[C(w + εv, x)− â(w)]φ
′

v(v, w, x)+

+â(w)φ
′

w(v, w, x).

Òàêèì ÷èíîì îòðèìó¹ìî ãåíåðàòîð (11).
Ëåìà 2. Ãåíåðàòîð (11) ìà¹ àñèìïòîòè-

÷íå ïðåäñòàâëåííÿ

Lε(x)φ(v, w, x) = ε−4Qφ(v, w, x)+
+ε−2C0(x)φ(v, w, x)+
+ε−1C2(x)φ(v, w, x)+

+C3(x)φ(v, w, x) + θε(x)φ(v, w, x),

(12)

äå

C0(x)φ(v, w, x) = C0(w, x)φ
′

v(v, w, x), (13)

C2(x)φ(v, w, x) = [vC
′
0(w, x)+

+C(w, x)− â(w)]φ
′
v(v, w, x),

(14)

C3(x)φ(v, w, x) = Awφ(v, w, x)+
+v2C

′′
0 (w, x)φ

′
v(v, w, x)/2+

+vC
′
(w, x)φ

′
v(v, w, x).

(15)

Äîâåäåííÿ. Ïiäñòàâèìî ðîçêëàä ôóí-
êöié C(u, x) i C0(u, x) â îêîëi òî÷êè u = w â
ðÿä Òåéëîðà â (11)

Lε(x)φ(v, w, x) = ε−4Qφ(v, w, x)+

+ε−2[C0(w, x) + εvC
′

0(w, x)+

+ε2v2C
′′

0 (w, x)/2]φ
′

v(v, w, x)+

+ε−1[C(w, x) + εvC
′
(w, x)−

−â(w)]φ′

v(v, w, x) +Awφ(v, w, x) + o(ε).

Âðàõîâóþ÷è ñïiââiäíîøåííÿ (13)-(15),
îòðèìà¹ìî ãåíåðàòîð (12).
Ëåìà 3 Ðîçâ'ÿçîê ïðîáëåìè ñèíãóëÿðíî-

ãî çáóðåííÿ çðiçàíîãî îïåðàòîðà

Lε(x)φε(v, w, x) = ε−4Qφ(v, w, x)+
+ε−2C0(x)φ(v, w, x)+
+ε−1C2(x)φ(v, w, x)+

+C3(x)φ(v, w, x)

(16)

çà ëîêàëüíî¨ óìîâè áàëàíñó

ΠC0(u, x)R0C
′

0(u, x) = 0

íà òåñò-ôóíêöiÿõ

φε(v, w, x) = φ(v, w) + ε2φ1(v, w, x)+
+ε3φ2(v, w, x) + ε4φ3(v, w, x)

(17)

ìà¹ âèãëÿä

Lε
0(x)φ

ε(v, w, x) =

= Lφ(v, w) + εθ̂(x)φ(v, w),
(18)

äå

L = ΠÑ0(x)R0C0(x) + ΠC3(x). (19)

Çàëèøêîâèé ÷ëåí θ̂(x) ìà¹ ïðåäñòàâëåííÿ

θ̂(x) =
= C0(x)R0C2(x) +C2(x)R0C0(x)+

+εC0(x)R0L̃(x) + εC2(x)R0C2(x)+

+εC3(x)R0C0(x) + ε2C2(x)R0L̃(x)+
+ε2C3(x)R0C2(x) + ε3C3(x)R0L̃(x).

(20)

Äîâåäåííÿ. Ïiäñòàâèìî (17) â (16)

Lε(x)φε(v, w, x) = ε−4Qφ(v, w)+

+ε−2[Qφ1(v, w, x) +C0(x)φ(v, w)]+

+ε−1[Qφ2(v, w, x) +C2(x)φ(v, w)]+

+Qφ3(v, w, x) +C0(x)φ1(v, w, x)+

+C3(x)φ(v, w)+

+ε[C0(x)φ2(v, w, x) +C2(x)φ1(v, w, x)+

+εC0(x)φ3(v, w, x) + εC2(x)φ2(v, w, x)+

+εC3(x)φ1(v, w, x)+

+ε2C2(x)φ3(v, w, x) + ε2C3(x)φ2(v, w, x)]+

+ε3C3(x)φ3(v, w, x)].

Îñêiëüêè φ(v, w) ∈ NQ, òî

Qφ(v, w) = 0.

Çà óìîâè áàëàíñó (5)

Qφ1(v, w, x) +C0(x)φ(v, w) = 0,

Qφ1(v, w, x) = −C0(x)φ(v, w),

φ1(v, w, x) = R0C0(x)φ(v, w). (21)

Äëÿ C2(x) âèêîíó¹òüñÿ íàñòóïíà óìîâà

ΠC2(x) = Π[vC
′

0(w, x) + C(w, x)− â(w)] =

= vΠC
′

0(w, x) + ΠC(w, x)−
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−ΠΠC0(u, x)R0C
′

0(u, x)− ΠΠC(u, x) = 0.

Ðîçãëÿíåìî äîäàíîê ïðè ε−1 ç óðàõóâàí-
íÿì îñòàííüî¨ óìîâè

Qφ2(v, w, x) +C2(x)φ(v, w) = 0,

φ2(v, w, x) = R0C2(x)φ(v, w). (22)

Ç äðóãî¨ óìîâè ðîçâ'ÿçêó ïðîáëåìè ñèí-
ãóëÿðíîãî çáóðåííÿ

Qφ3(v, w, x) +C0(x)φ1(v, w, x)+

+C3(x)φ(v, w) = Lφ(v, w).

Ïîêëàäåìî

C0(x)R0C0(x) +C3(x) = L(x).

Òîäi Qφ3(v, w, x) = [L− L(x)]φ(v, w).
Ç óìîâè ðîçâ'ÿçíîñòi

Π[L− L(x)]φ(v, w) = 0,

à îòæå
L = ΠL(x) =

= Π[C0(x)R0C0(x) +C3(x)] =

= ΠC0(x)R0C0(x) + ΠC3(x).

Äëÿ φ3(v, w, x) îòðèìà¹ìî

φ3(v, w, x) = R0L̃(x)φ(v, w), (23)

äå L̃(x) = L− L(x).
Ïiäñòàâèìî âèðàçè (21)-(23) â äîäàíîê

ïðè ε ó ñïiââiäíîøåííÿ äëÿ ãåíåðàòîðà Lε(x)

C0(x)φ2(v, w, x) +C2(x)φ1(v, w, x)+

+εC0(x)φ3(v, w, x) + εC2(x)φ2(v, w, x)+

+εC3(x)φ1(v, w, x)+

+ε2C2(x)φ3(v, w, x) + ε2C3(x)φ2(v, w, x)+

+ε3C3(x)φ3(v, w, x) =

= [C0(x)R0C2(x) +C2(x)R0C0(x)+

+εC0(x)R0L̃(x) + εC2(x)R0C2(x)+

+εC3(x)R0C0(x)+

+ε2C2(x)R0L̃(x) + ε2C3(x)R0C2(x)+

+ε3C3(x)R0L̃(x)]φ(v, w),

ùî ñïiâïàäà¹ ç âèãëÿäîì çàëèøêîâîãî ÷ëå-
íà (20). Çâàæàþ÷è íà îòðèìàíi ðåçóëüòàòè
ãåíåðàòîð ìà¹ âèãëÿä (18).
Äîâåäåííÿ òåîðåìè.
Îá÷èñëèìî (19) ç âèêîðèñòàííÿì ñïiââiä-

íîøåíü (13) i (15)

Lφ(v, w) = ΠC0(x)R0C0(x)φ(v, w)+

+ΠC3(x)φ(v, w) =

= ΠC0(w, x)R0C
′

0(w, x)φ
′′

w(v, w, x)+

+ΠC(w, x)φ
′

w(v, w, x)+

+ΠC0(w, x)R0C0(w, x)φ
′′

v(v, w, x)+

+vΠC
′
(w, x)φ

′

v(v, w, x) =

= ΠC(w, x)φ
′

w(v, w, x)+

+ΠC0(w, x)R0C0(w, x)φ
′′

v(v, w, x)+

+vΠC
′
(w, x)φ

′

v(v, w, x).

Âðàõîâóþ÷è âèðàçè (7),(9) òà (10), ìà¹ìî
ãåíåðàòîð âèãëÿäó (8).

Äàëi íåîáõiäíî îòðèìàòè îáìåæåíiñòü çà-
ëèøêîâîãî ÷ëåíà (20). Òàêà îáìåæåíiñòü
âèïëèâà¹ ç óìîâ àñèìïòîòè÷íî¨ äèñèïà-
òèâíîñòi. Çîêðåìà, îáìåæåíiñòü äîäàíêó
C0(x)R0L̃(x) íà òåñò-ôóíêöiÿõ φ(v, w) ñëi-
äó¹ ç ïåðøî¨ óìîâè àñèìïòîòè÷íî¨ äèñè-
ïàòèâíîñòi âèõiäíîãî ïðîöåñó. Àíàëîãi÷íî
îòðèìà¹ìî îáìåæåíiñòü óñiõ äîäàíêiâ çàëè-
øêîâîãî ÷ëåíà θ̂(x).

Îòæå, çà Ìîäåëüíîþ ãðàíè÷íîþ òåîðå-
ìîþ Êîðîëþêà, îòðèìó¹ìî çáiæíiñòü ïðîöå-
ñó[5, ñ.197].

Òàêèì ÷èíîì, äîñòàòíi óìîâè àñèìïòîòè-
÷íî¨ äèñèïàòèâíîñòi âèõiäíîãî ïðîöåñó âè-
çíà÷àþòü âèãëÿä ãðàíè÷íîãî ïðîöåñó ôëó-
êòóàöié.
Âèñíîâîê
Ôëóêòóàöi¨ ïðîöåñó ðîçãëÿíóòî â ñõåìi

äèôóçiéíî¨ àïðîêñèìàöi¨ ç ìàëèì ïàðàìå-
òðîì ñåðié. Äîñòàòíiìè óìîâàìè iñíóâàí-
íÿ àñèìïòîòè÷íîãî ïðåäñòàâëåííÿ ãåíåðàòî-
ðà òðüîõêîìïîíåíòíîãî ìàðêîâñüêîãî ïðî-
öåñó ¹ ãëîáàëüíà òà ëîêàëüíà óìîâè áàëàíñó.
Âñòàíîâëåíèé âèãëÿä ôëóêòóàöié äîçâîëÿ¹
ïîáóäóâàòè ñòîõàñòè÷íèé äèôóçiéíèé ïðî-
öåñ. Â îêðåìèõ âèïàäêàõ îòðèìà¹ìî ïðî-
öåñ Îðíøòåéíà-Óëåíáåêà äëÿ îïèñó òàêèõ
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ôëóêòóàöié. Îòðèìàíèé ðåçóëüòàò ìîæå áó-
òè âèêîðèñòàíèé ïðè âñòàíîâëåííi îöiíîê òà
øâèäêîñòåé çáiæíîñòi âèõiäíîãî ïðîöåñó äî
àñèìïòîòè÷íî äèñèïàòèâíîãî.
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