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ÎÖIÍÊÈ ÑÓÁÃÀÓÑÑÎÂÎÃÎ ÑÒÀÍÄÀÐÒÓ ÒÀ ÏÎÁÓÄÎÂÀ
ÌÎÄÅËI ÃÀÓÑÑÎÂÎÃÎ ÑÒÀÖIÎÍÀÐÍÎÃÎ ÂÈÏÀÄÊÎÂÎÃÎ
ÏÐÎÖÅÑÓ Ó ÏÐÎÑÒÎÐI C([0, T ]).

We constructed model of Gaussian processes, which approximates these processes with given ac-
curacy and reliability in C([0, T ]).

Îäåðæàíî äåÿêi îöiíêè ñóáãàóññîâîãî ñòàíäàðòó, çà ÿêèìè ïîáóäîâàíî çàãàëüíó ìîäåëü ãàóñ-
ñîâîãî ñòàöiîíàðíîãî ïðîöåñó, ÿêà íàáëèæà¹ öåé ïðîöåñ ç çàäàíîþ òî÷íiñòþ i íàäiéíiñòþ â
C([0, T ]).

Âñòóï. Âñi íåîáõiäíi âiäîìîñòi ç òåîði¨ ñóáãàóññîâèõ âèïàäêîâèõ âåëè÷èí ìiñòÿ-
òüñÿ ó êíèãàõ [1], [2]. Îñíîâíi ïðèíöèïè ïîáóäîâè ìîäåëåé ãàóññîâèõ âèïàäêîâèõ
ïðîöåñiâ òà ïîëiâ ìîæíà çíàéòè â êíèçi [3]. Ó ðîáîòi îäåðæàíî äåÿêi îöiíêè ñó-
áãàóññîâîãî ñòàíäàðòó i ïîáóäîâàíî çàãàëüíó ìîäåëü ãàóññîâîãî ñòàöiîíàðíîãî
ïðîöåñó, ÿêà íàáëèæà¹ öåé ïðîöåñ ç çàäàíîþ òî÷íiñòþ i íàäiéíiñòþ â C([0, T ]).

Ðîáîòà ñêëàäà¹òüñÿ ç òðüîõ ðîçäiëiâ. Ó ïåðøîìó ðîçäiëi îïèñàíî âñi íåîá-
õiäíi âiäîìîñòi ç òåîði¨ ñóáãàóññîâèõ ïðîöåñiâ. Ó äðóãîìó � îäåðæàíî äåÿêi
îöiíêè ñóáãàóññîâîãî ñòàíäàðòó äëÿ ìîäåëi ãàóññîâîãî ñòàöiîíàðíîãî ïðîöåñó. Ó
òðåòüîìó � äëÿ ÷àñòêîâîãî âèïàäêó ïîáóäîâàíî ìîäåëü iç çàäàíîþ òî÷íiñòþ òà
íàäiéíiñòþ.

1. Âëàñòèâîñòi Sub(Ω) ïðîñòîðó. Íåõàé {Ω,B, P} ñòàíäàðòíèé éìîâiðíi-
ñíèé ïðîñòið. Íàãàäà¹ìî (äèâ. [1]), ùî öåíòðîâàíó âèïàäêîâó âåëè÷èíó ξ áóäåìî
íàçèâàòè ñóáãàóññîâîþ, ÿêùî çíàéäåòüñÿ òàêå a ≥ 0, ùî äëÿ âñiõ λ ∈ R âèêîíó-
¹òüñÿ íåðiâíiñòü

E exp{λξ} ≤ exp

{
a2λ2

2

}
.

Êëàñ óñiõ ñóáãàóññîâèõ âèïàäêîâèõ âåëè÷èí ïîçíà÷àþòü Sub(Ω). Ïðîñòið Sub(Ω)
¹ áàíàõîâèì ïðîñòîðîì âiäíîñíî íîðìè τ(ξ) [1].

Íåõàé X = {X(t), t ∈ T} ãàóññîâèé âèïàäêîâèé ïðîöåñ. Ïðèïóñòèìî, ùî
âèêîíó¹òüñÿ óìîâà Äàäëi:

I(ε0) =
1√
2

ε0∫
0

√
H(ε)dε <∞,

äå H(ε) = Hρ(T, ε) � ìåòðè÷íà åíòðîïiÿ ìíîæèíè T âiäíîñíî ñóáãàóññîâîãî
âiäõèëåííÿ ρ(t, s), òîäi ñïðàâåäëèâèì áóäå òàêå ñïiââiäíîøåííÿ [1]

P

{
sup
t∈T

|X(t)| ≥ δ

}
≤ 2 exp

{
− 1

2ε20

(
δ −

√
8δI(ε0)

)2}
.

Íåõàé T = [0, T ] i sup
|t−s|<h

τ(X(t) − X(s)) ≤ σ(h), äå σ(h) ≥ 0 ¹ íåïåðåðâíîþ

ìîíîòîííî ñïàäíîþ ôóíêöi¹þ, òàêîþ ùî σ(h) → 0 ïðè h→ 0. Òîäi

I(ε0) ≤
1√
2

∫ ε0

o

(
ln

(
T

2σ(−1)(ε)
+ 1

))1/2

dε.
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2. Äåÿêi îöiíêè äëÿ çàãàëüíî¨ ìîäåëi ãàóññîâîãî ñòàöiîíàðíîãî ïðî-
öåñó.

Íåõàé X = {X(t), t ∈ T} � ãàóññiâ ñòàöiîíàðíèé äiéñíèé öåíòðîâàíèé íåïå-
ðåðâíèé â ñåðåäíüîìó êâàäðàòè÷íîìó âèïàäêîâèé ïðîöåñ ç êîâàðiàöiéíîþ ôóí-
êöi¹þ

EX(t+ τ)X(t) = r(τ) =

∞∫
0

cosλτdF (λ) ,

äå F (λ) � íåïåðåðâíà ñïåêòðàëüíà ôóíêöiÿ ïðîöåñó.
Âèïàäêîâèé ïðîöåñ X(t) ìà¹ çîáðàæåííÿ

X(t) =

∞∫
0

cosλtdη1(λ) +

∞∫
0

sinλtdη2(λ),

äå η1(λ), η2(λ) íåçàëåæíi öåíòðîâàíi ãàóññîâi âèïàäêîâi ïðîöåñè ç íåçàëåæíèìè
ïðèðîñòàìè. Ïðåäñòàâèìî X(t) ÿê

X(t) = XΛ(t) +XΛ(t),

äå XΛ(t) =
Λ∫
0

cosλtdη1(λ) +
Λ∫
0

sinλtdη2(λ),

XΛ(t) =

∞∫
Λ

cosλtdη1(λ) +

∞∫
Λ

sinλtdη2(λ).

Çà ìîäåëü ïðîöåñó X(t) âiçüìåìî

XM
Λ (t) =

M∑
k=0

(ηk1 cos ζkt+ ηk2 sin ζkt), (1)

äå Λ = {λ0, . . . , λM} òàêå ðîçáèòòÿ ìíîæèíè [0,∞] , ùî λ0 = 0, λk < λk+1,
λM+1 = ∞; ηk1, ηk2, ζk íåçàëåæíi âèïàäêîâi âåëè÷èíè òàêi, ùî Eηk1 = Eηk2 = 0,

Eη2k1 = Eη2k2 = F (λk+1)− F (λk) = b2k, k = 1, . . . ,M,

ζk �âèïàäêîâi âåëè÷èíè, ùî ïðèéìàþòü çíà÷åííÿ íà âiäðiçêàõ [λk, λk+1] òà ìàþòü
òàêi ôóíêöi¨ ðîçïîäiëó

P{ζk < λ} = Fk(λ) =
F (λ)− F (λk)

F (λk+1)− F (λk)
.

Ïîêàæåìî çà ÿêèõ óìîâ òðåáà âèáèðàòè ðîçáèòòÿ Λ, ùîá äëÿ ìîäåëi XM
Λ iñíóâàâ

öåíòðîâàíèé ãàóññîâèé ïðîöåñX(t), ÿêèé áè âîíà íàáëèæàëà â ïðîñòîði C([0, T ])
iç çàäàíèìè òî÷íiñòþ òà íàäiéíiñòþ.
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Ïîçíà÷èìî

ηΛ(t) = X(t)−XM
Λ (t)

=
M−1∑
k=0

 λk+1∫
λk

(cosλt− cos ζkt)dη1(λ) +

λk+1∫
λk

(sinλt− sin ζkt)dη2(λ)


+

∞∫
λM

(cosλt− cos ζM t)dη1(λ) +

∞∫
λM

(sinλt− sin ζM t)dη2(λ). (2)

Ñïðàâåäëèâi íàñòóïíi òåîðåìè.

Òåîðåìà 1. ßêùî
∫∞
0

∫∞
0

|u − λ|2αdF (λ)dF (u) < ∞ ïðè 0 < α ≤ 1, òî äëÿ
ñóáãàóññîâîãî ïðîöåñó ηΛ(t) ìà¹ ìiñöå òàêà îöiíêà

τ(ηΛ(t)) ≤
tα

2α−2

((
Λ

M

)2α

F (Λ) +

∫ ∞

Λ

∫ ∞

Λ

|u− λ|2αdF (λ)dF (u)

)1/2

.

Äîâåäåííÿ.

τ 2(ηΛ(t)) ≤
M−1∑
k=0

τ 2

 λk+1∫
λk

(cosλt− cos ζkt)dη1(λ) +

λk+1∫
λk

(sinλt− sin ζkt)dη2(λ)

+

+ τ 2

 ∞∫
λM

(cosλt− cos ζM t)dη1(λ) +

∞∫
λM

(sinλt− sin ζM t)dη2(λ)

 . (3)

Îöiíèìî ïåðøèé äîäàíîê ó (3):

τ 2

 λk+1∫
λk

(cosλt− cos ζkt)dη1(λ) +

λk+1∫
λk

(sinλt− sin ζkt)dη2(λ)

 ≤

≤

τ
 λk+1∫

λk

(cosλt− cos ζkt)dη1(λ)

+ τ

 λk+1∫
λk

(sinλt− sin ζkt)dη2(λ)

2

. (4)
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τ 2

 λk+1∫
λk

(cosλt− cos ζkt)dη1(λ)

 ≤ θ21

 λk+1∫
λk

(cosλt− cos ζkt)dη1(λ)

 ≤

≤ sup
m≥1

 1

∆2m

E

 λk+1∫
λk

(cosλt− cos ζkt)dη1(λ)

2m


1
m

≤

≤ sup
m≥1

4mE
 λk+1∫

λk

∣∣∣∣sin t(ζk − λ)

2

∣∣∣∣2 dF (λ)
m

1
m

=

= sup
m≥1

4mb2mk
 λk+1∫

λk

 λk+1∫
λk

∣∣∣∣sin t(u− λ)

2

∣∣∣∣2 dFk(u)
m

dFk(λ)


1
m

=

= sup
m≥1

4b2k

 λk+1∫
λk

 λk+1∫
λk

∣∣∣∣sin t(u− λ)

2

∣∣∣∣2 dFk(u)
m

dFk(λ)


1
m

≤

≤ sup
m≥1

4b2k

 λk+1∫
λk

λk+1∫
λk

t2αm|u− λ|2αm

4αm
dFk(u)dFk(λ)


1
m

≤

≤ t2α|λk+1 − λk|2α

4α−1
(F (λk+1)− F (λk)) = Ik,

äå α ∈ [0, 1].
Àíàëîãi÷íî îòðèìà¹ìî

τ 2

 λk+1∫
λk

(sinλt− sin ζkt)dη2(λ)

 ≤ Ik.

Îöiíèìî äðóãèé äîäàíîê ó (3):

τ 2

 ∞∫
λM

(cosλt− cos ζM t)dη1(λ)

 ≤ θ21

 ∞∫
λM

(cosλt− cos ζM t)dη1(λ)

 ≤

≤ sup
m≥1

 1

∆2m

E

 ∞∫
λM

(cosλt− cos ζM t)dη1(λ)

2m
1
m

≤

≤ sup
m≥1

E
 ∞∫
λM

∣∣∣∣2 sin t(λ− ζM)

2

∣∣∣∣2 dF (λ)
m

1
m

≤
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≤ sup
m≥1

 ∞∫
λM

 ∞∫
λM

|t(u− λ)2α

4α−1
dF (λ)

m

dF (u)


1
m

≤

≤ sup
m≥1

 ∞∫
λM

∞∫
λM

t2mα|u− λ|2mα

4(α−1)m
dF (λ)dF (u)

 1
m

≤
∞∫

λM

∞∫
λM

t2α

4α−1
|u−λ|2αdF (λ)dF (u).

Àíàëîãi÷íî îòðèìà¹ìî

τ 2

 ∞∫
λM

(sinλt− sin ζM t)dη2(λ)

 ≤
∞∫

λM

∞∫
λM

t2α

4α−1
|u− λ|2αdF (λ)dF (u).

Ñïiâñòàâèâøè (3) i (4), âèêîðèñòàâøè îñòàííi íåðiâíîñòi, ìàòèìåìî

τ 2(ηΛ(t)) ≤
M−1∑
k=0

τ 2

 λk+1∫
λk

(cosλt− cos ζkt)dη1(λ) +

λk+1∫
λk

(sinλt− sin ζkt)dη2(λ)

+

+ τ 2

 ∞∫
λM

(cosλt− cos ζkt)dη1(λ) +

∞∫
λM

(sinλt− sin ζkt)dη2(λ)

 ≤

≤
M−1∑
k=0

τ
 λk+1∫

λk

(cosλt− cos ζkt)dη1(λ)

+ τ

 λk+1∫
λk

(sinλt− sin ζkt)dη2(λ)

2

+

+

τ
 ∞∫
λM

(cosλt− cos ζkt)dη1(λ)

+ τ

 ∞∫
λM

(sinλt− sin ζkt)dη2(λ)

2

≤

≤
M−1∑
k=0

4Ik + 4

∞∫
λM

∞∫
λM

t2α

4α−1
|u− λ|2αdF (λ)dF (u).

ßêùî ïîêëàäåìî λk+1 − λk =
Λ
M
, òî

τ(ηΛ(t)) ≤ 2

(
M−1∑
k=0

t2α|λk+1 − λk|2α

4α−1
b2k +

∫ ∞

Λ

∫ ∞

Λ

(t|u− λ|)2α

4α−1
dF (λ)dF (u)

)1/2

=

=
tα

2α−2

(
Λ2α

M2α
F (Λ) + +

∫ ∞

Λ

∫ ∞

Λ

|u− λ|2αdF (λ)dF (u)
)1/2

.
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Äëÿ ∀t, s ∈ T

ηΛ(t)− ηΛ(s) =
M−1∑
k=0

 λk+1∫
λk

(cosλt− cos ζkt− cosλs+ cos ζks)dη1(λ) +

+

λk+1∫
λk

(sinλt− sin ζkt− sinλs+ sin ζks)dη2(λ)

+

+

∞∫
λM

(cosλt−cos ζM t−cosλs+cos ζMs)dη1(λ)+

∞∫
λM

(sinλt−sin ζM t−sinλs+sin ζMs)dη2(λ).

(5)

Òåîðåìà 2. ßêùî âèêîíóþòüñÿ óìîâè òåîðåìè 1, òî ∀t, s ∈ [0, T ], i 0 <
α ≤ 1 ìà¹ ìiñöå òàêà îöiíêà

τ(ηΛ(t)− ηΛ(s)) ≤ 8
|s− t|α

4α

(
Λ2α

M2α
F (Λ) (1 + TαΛα)2+

+

∫ ∞

Λ

∫ ∞

Λ

2|u− λ|2αdF (λ)dF (u) + 2(1− F (Λ))

∫ ∞

Λ

(2u)2αdF (u)

)1/2

. (6)

Äîâåäåííÿ. Ââåäåìî ïîçíà÷åííÿ:

ωk1 =

λk+1∫
λk

(cosλt− cos ζkt− cosλs+ cos ζks)dη1(λ),

ωk2 =

λk+1∫
λk

(sinλt− sin ζkt− sinλs+ sin ζks)dη2(λ),

ωM1 =

∞∫
λM

(cosλt− cos ζkt− cosλs+ cos ζks)dη1(λ),

ωM2 =

∞∫
λM

(sinλt− sin ζkt− sinλs+ sin ζks)dη2(λ).

Ç (5) òà âëàñòèâîñòi ñóáãàóññîâîãî ñòàíäàðòó âèïëèâà¹ ñïðàâåäëèâiñòü îöiíîê:

τ 2(ηΛ(t)− ηΛ(s)) ≤
M−1∑
k=0

(τ(ωk1) + τ(ωk2))
2 + (τ(ωM1) + τ(ωM2))

2 ≤

≤ 2
M−1∑
k=0

(
τ 2(ωk1) + τ 2(ωk2)

)
+ 2τ 2(ωM1) + 2τ 2(ωM2).
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Àíàëîãi÷íèìè äî ïîïåðåäíüî¨ òåîðåìè îöiíêàìè, îäåðæèìî:

τ 2(ωk1) ≤ 16 sup
m≥1

E
 λk+1∫

λk

(∣∣∣∣sin (s− t)(λ− ζk)

4

∣∣∣∣ +
+

∣∣∣∣sin (s− t)ζk
2

∣∣∣∣ · ∣∣∣∣sin (s+ t)(λ− ζk)

4

∣∣∣∣)2

dF (λ)

)m) 1
m

≤

≤ 16

(
|s− t|α(λk+1 − λk)

α

4α
+

|s− t|αλαk+1

2α
· (s+ t)α(λk+1 − λk)

α

4α

)2

(F (λk+1)−F (λk)) ≤

≤ 16(F (λk+1)− F (λk))
|s− t|2α(λk+1 − λk)

2α

42α

(
1 +

λαk+1(2T )
α

2α

)2

= Jk.

Àíàëîãi÷íî τ 2(ωk2) ≤ Jk.

τ 2(ωM1) ≤ θ21(ωM1) ≤ 16 sup
m≥1

E
 ∞∫
λM

(∣∣∣∣sin (s− t)(λ− ζM)

4

∣∣∣∣ +
+

∣∣∣∣sin (s− t)ζM
2

∣∣∣∣ · ∣∣∣∣sin (s+ t)(λ− ζM)

4

∣∣∣∣)2

dF (λ)

)m) 1
m

≤

≤ 16 sup
m≥1

 ∞∫
λM

∞∫
λM

(∣∣∣∣sin (s− t)(λ− u)

4

∣∣∣∣+ ∣∣∣∣sin (s− t)ζM
2

∣∣∣∣ · ∣∣∣∣sin (s+ t)(λ− u)

4

∣∣∣∣)2m

dF (λ)dF (u))
1
m ≤ 16 sup

m≥1

 ∞∫
λM

∞∫
λM

(
|s− t|α|λ− u|α

4α
+

|u(s− t)|α

2α

)2m

dF (λ)dF (u)

 1
m

≤

≤ 16

∞∫
λM

∞∫
λM

|s− t|2α

42α
2
(
|λ− u|2α + (2u)2α

)
dF (λ)dF (u) =

= 32
|s− t|2α

42α

 ∞∫
λM

∞∫
λM

|λ− u|2αdF (λ)dF (u) + (1− F (λM))

∞∫
λM

(2u)2αdF (u)

 .

Àíàëîãi÷íî

τ 2(ωM2) ≤ θ21(ωM2) ≤

≤ 32
|s− t|2α

42α

 ∞∫
λM

∞∫
λM

|λ− u|2αdF (λ)dF (u) + (1− F (λM))

∞∫
λM

(2u)2αdF (u)

 .
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Òîäi

τ 2(ηΛ(t)− ηΛ(s)) ≤ 4
M−1∑
k=0

Jk+

+ 128
|s− t|2α

42α

 ∞∫
λM

∞∫
λM

|λ− u|2αdF (λ)dF (u) + (1− F (λM))

∞∫
λM

(2u)2αdF (u)

 .
ßêùî ïîêëàñòè λk+1 − λk =

Λ
M
, òî

τ 2(ηΛ(t)− ηΛ(s)) ≤
128|s− t|2α

42α
×

×

 Λ2α

2M2α
F (Λ)(1 + ΛαTα)2 +

∞∫
Λ

∞∫
Λ

|u− λ|2αdF (λ)dF (u) + (1− F (Λ))

∞∫
Λ

(2u)2αdF (u)

 .
òîáòî îäåðæèìî (6).

3. Ïîáóäîâà ìîäåëi ãàóññîâîãî ñòàöiîíàðíîãî ïðîöåñó.

Òåîðåìà 3. ßêùî âèïàäêîâèé ïðîöåñ XM
Λ (t) ìà¹ ðîçáèòòÿ Λ òàêå, ùî

âèêîíó¹òüñÿ íåðiâíiñòü:

2exp

{
− 1

2ε20
(δ −

√
8δI(ε0))

2

}
≤ β (7)

ïðè δ > 8I(ε0), äå

I(ε0) =
1√
2

ε0∫
0

(
ln

(
T8

1
α
−1K

1
α

ε
1
α

+ 1

)) 1
2

dε,

K =

 Λ2α

M2α
F (Λ)(1 + ΛαTα)2 + 2

∞∫
Λ

∞∫
Λ

|u− λ|2αdF (λ)dF (u) + 2(1− F (Λ))

∞∫
Λ

(2u)2αdF (u)

 1
2

,

ε0 =
Tα

2α−2

(
Λ2α

M2α
F (Λ) + +

∫ ∞

Λ

∫ ∞

Λ

|u− λ|2αdF (λ)dF (u)
) 1

2

òîäi ìîäåëü íàáëèæàòèìåòüñÿ äî ãàóññîâîãî âèïàäêîâîãî ïðîöåñó X(t) ó ïðî-
ñòîði C([0, T ]) ç íàäiéíiñòþ 1− β, 0 < β < 1 òà òî÷íiñòþ δ > 0.

Äîâåäåííÿ. Ç åíòðîïiéíî¨ õàðàêòåðèñòèêè âèïàäêîâèõ ïðîöåñiâ ìàòèìåìî:

P

{
sup

0≤t≤T

∣∣X(t)−XM
Λ (t)

∣∣ ≥ δ

}
≤ 2exp

{
− 1

2ε20
(δ −

√
8δI(ε0))

2

}
Ç òåîðåìè 2 âèïëèâà¹, ùî

σ(h) = sup
|t−s|<h

τ(ηΛ(t)− ηΛ(s)) ≤ 8
hα

4α
K,
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äå

K =

 Λ2α

M2α
F (Λ)(1 + ΛαTα)2 + 2

∞∫
Λ

∞∫
Λ

|u− λ|2αdF (λ)dF (u) + 2(1− F (Λ))

∞∫
Λ

(2u)2αdF (u)

1/2

.

Òîäi

σ(−1)(h) = 4

(
h

8K

) 1
α

.

À, îòæå,

I(ε0) =
1√
2

ε0∫
0

(
ln

(
T

2σ(−1)(ε)
+ 1

))1/2

dε =
1√
2

ε0∫
0

(
ln

(
T8

1
α
−1K

1
α

ε
1
α

+ 1

))1/2

dε,

äå ε0 = sup
0≤t≤T

τ(ηΛ(t)) âèçíà÷åíî ó òåîðåìi 1.

Çãiäíî îçíà÷åííÿ íàáëèæåííÿ ìîäåëi ïðîöåñó ç çàäàíèìè òî÷íiñòþ i íàäié-
íiñþ ó íîðìi ïðîñòîðó C([0, T ]), ìîäåëü XM

Λ (t) íàáëèæàòèìåòüñÿ äî ãàóññîâîãî
âèïàäêîâîãî ïðîöåñó X(t) ó ïðîñòîði C([0, T ]) ç íàäiéíiñòþ 1− β, 0 < β < 1 òà
òî÷íiñòþ δ > 0, ÿêùî âèêîíóâàòèìåòüñÿ óìîâà (7).

×èì ìåíøèì âèáèðàòè çíà÷åííÿ α, òèì ïîâiëüíiøå áóäå çáiãàòèñü iíòåãðàë
I(ε0), òîìó äëÿ ïðîñòîòè îá÷èñëåíü â ÿêîñòi ÷àñòêîâîãî âèïàäêó ðîçãëÿíåìî
α = 1 òà F (λ) = 1− e−λ, T = 1. Òîäi îäåðæèìî

I(ε0) =
1√
2

ε0∫
0

√
ln

(
1 +

K

ε

)
dε ≤ 1√

2

ε0∫
0

√
K√
ε
dε =

√
2Kε0 =

= 2

 Λ2

M2
(1− e−Λ)(1 + Λ)2 + 2

∞∫
Λ

∞∫
Λ

(u− λ)2e−λe−udλdu+ 2e−Λ

∞∫
Λ

(2u)2e−udu

×

×

 Λ2

M2
(1− e−Λ) +

∞∫
Λ

∞∫
Λ

(u− λ)2e−λe−udλdu

1/4

Ðîçâ'ÿçàâøè âiäïîâiäíi íåâëàñíi iíòåãðàëè, ìàòèìåìî

I(ε0) ≤
2

M

[(
Λ2(1− e−Λ)(1 + Λ)2 + 4M2e−2Λ(2Λ2 + 4Λ + 5)

)
×

×
(
Λ2(1− e−Λ) + 2M2e−2Λ

)]1/4
.

Äàëi ðîçâ'ÿçó¹ìî íåðiâíiñòü (7) âiäíîñíî M . Ïðè δ = 0.1, β = 0.1, Λ = 50
îòðèìà¹ìî M = 61940.

Ïiäñòàâëÿþ÷è ÷èñëî M ó ìîäåëü (1) i êîìï'þòåðíî ìîäåëþþ÷è âèïàäêîâi
âåëè÷èíè ηk1, ηk2, ζk ïðè k = 0,M , îäåðæèìî ãðàôiê (ìàë.1).

Âèñíîâîê. Ìàþ÷è îöiíêè ñóáãàóññîâîãî ñòàíäàðòó, îäåðæàíi ó òåîðåìàõ 1
i 2, òà âèêîðèñòîâóþ÷è åíòðîïiéíi õàðàêòåðèñòèêè âèïàäêîâèõ ïðîöåñiâ êîì-
ï'þòåðíî çìîäåëüîâàíî ãàóññîâèé ñòàöiîíàðíèé âèïàäêîâèé ïðîöåñ ç çàäàíîþ
òî÷íiñòþ òà íàäiéíiñòþ â C([0, T ]).
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t

Ðèñ. 1. Çàãàëüíà ìîäåëü ãàóññîâîãî ñòàöiîíàðíîãî âèïàäêîâîãî ïðîöåñó ç
ñïåêòðàëüíîþ ôóíêöi¹þ F (λ) = 1− e−λ.
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