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Äëÿ ïñåâäîäèôåðåíöiàëüíîãî ñòîõàñòè÷íîãî ðiâíÿííÿ âñòàíîâëåíî òåîðåìè ïðî êîðå-
êòíiñòü çàäà÷i Êîøi ó ïðîñòîðàõ ñóìîâíèõ ç êâàäðàòîì ôóíêöié òà ãëàäêèõ ôóíêöié, íîðìè
ÿêèõ ìiñòÿòü îïåðàöiþ ìàòåìàòè÷íîãî ñïîäiâàííÿ.

For pseudo-di�erential stochastic equation established the theorems about the correctness of
the Cauchy problem in spaces of square summable functions and smooth functions, norms which
include the operation of expected value.

Äîñëiäæåííÿ ïñåâäîäèôåðåíöiàëüíèõ
ðiâíÿíü çi ñòàëèì (òîáòî íåçàëåæíèìè âiä
ïðîñòîðîâèõ êîîðäèíàò i ÷àñîâî¨ çìiííî¨
t > 0) îäíîðiäíèì ñèìâîëîì áóäî ðîçïî÷àòå
Ñ.Ä. Åéäåëüìàíîì òà ß. Ì. Äðiíåì ó ïðàöi
[1] i ïðîäîâæåíî â ïðàöÿõ [2, 3]. Äëÿ òàêîãî
ñèìâîëà ôóíäàìåíòàëüíèé ðîçâ'ÿçîê (ÔÐ)
çàäà÷i Êîøi âèïèñó¹òüñÿ çà äîïîìîãîþ
ïåðåòâîðåííÿ Ôóð'¹. Ó ïðàöi [4] Ì.Â. Ôå-
äîðþê âñòàíîâèâ òî÷íó àñèìïòîòèêó ÔÐ
ïðè |x| → ∞, ÿêà ¹ íå åêñïîíåíöiàëüíîþ,
ÿê ó âèïàäêó äèôåðåíöiàëüíèõ ðiâíÿíü, à
ñòåïåíåâîþ.

À.Í. Êî÷óáåé ó ïðàöi [6] ïðè ïðèðî-
äíèõ îöiíêàõ íà ñòåïiíü îäíîðiäíîñòi òà
ãëàäêiñòü, íàêëàäåíèõ íà çìiííèé ñèìâîë
a(ρ, β;σ), äîâîäèòü òî÷íi ñòåïåíåâi îöií-
êè îñöèëþþ÷èõ iíòåãðàëiâ äëÿ îäíîðiäíî-
ãî ìíîãî÷ëåíà Pν(σ) òà îäíîðiäíî¨ ôóíêöi¨
ç âiäïîâiäíèìè ñòåïåíÿìè îäíîðiäíîñòi ïiä
çíàêîì iíòåãðàëà.

Ïðàöi [7, 8] ïðèñâÿ÷åíi âèâ÷åííþ êîðå-
êòíîñòi çàäà÷i Êîøi äëÿ ëiíiéíîãî ñòîõàñòè-
÷íîãî ðiâíÿííÿ ïàðàáîëi÷íîãî òèïó âèùî-
ãî ïîðÿäêó ç êîåôiöi¹íòàìè, çàëåæíèìè âiä
÷àñó, i íåïåðåðâíèìè çáóðåííÿìè, ðîçâ'ÿçîê
ÿêîãî ó ôiêñîâàíi ìîìåíòè çàçíà÷à¹ iìïóëü-
ñíî¨ äi¨.

Ìåòîþ äàíî¨ ñòàòòi ¹ îòðèìàííÿ óìîâ íà
ñèìâîëè ðiâíÿííÿ òà ïî÷àòêîâó ôóíêöiþ, çà
ÿêèõ ç iìîâiðíiñòþ 1 áóäå ñóìîâíèì êâàäðàò
íîðìè ðîçâ'ÿçêó çàäà÷i Êîøi äëÿ ïñåâäîäè-
äèôåðåíöiàëüíîãî ñòîõàñòè÷íîãî ðiâíÿííÿ,
à òàêîæ iñíóâàòèìå ôóíêöiÿ Ãðiíà çàäà÷i
Êîøi, ðîçâ'ÿçîê òà éîãî îöiíêè çà íîðìîþ

ç ìàòåìàòè÷íèì ñïîäiâàííÿì.
Ó éìîâiðíiñíîìó ïðîñòîði (Ω, F, P ) ç íå-

ñïàäíèì ïîòîêîì σ-àëãåáð Ft, t ∈ [0, T ],
Ft1 ⊂ Ft2 ïðè t1 < t2 íà Πt×Ω := [0, T ]×R×
Ω âèçíà÷åíà âèïàäêîâà ôóíêöiÿ u(t, x, ω).
Âîíà ¹ Ft-óçãîäæåíîþ, òîáòî ïðè ôiêñîâà-
íèõ (t, x) âèïàäêîâà âåëè÷èíà u(t, x, ω) ¹ Ft-
âèìiðíîþ ïðè âñiõ (t, x) ∈ Πt. Ç iìîâiðíiñòþ
1 ¹ ðîçâ'ÿçêîì ïñåâäîäèôåðåíöiàëüíîãî ñòî-
õàñòè÷íîãî ðiâíÿííÿ

dtu = F−1
σ→x

[
(−a(σ)dt+ b(σ)dw+

+c(σ)

∫
Z

f(z)ν(dt, dz))Fx→σu
]

(1)

ç ïî÷àòêîâîþ óìîâîþ

u|t=0 = φ(x, ω), x ∈ R, ω ∈ Ω. (2)

Òóò u = F−1
σ→xv(t, σ, ω) � ïåðåòâîðåííÿ

Ôóð'¹; a(σ), b(σ), c(σ) � ñòàëi ñèìâîëè, îäíî-
ðiäíi çà σ; w(t) ≡ w(t, ω) � îäíîâèìiðíèé âi-
íåðiâñüêèé ïðîöåñ, {ν(t, A)} � ïóàññîíiâñüêà
ìiðà íà [0, T ]×Z [10], ÿêi ¹ íåçàëåæíèìè ìiæ
ñîáîþ, êðiì òîãî, äëÿ ôóíêöi¨ f(z), f : z → R
âèêîíó¹òüñÿ óìîâà

K =

∫
Z

f 2(z)

z2
dz < +∞, Z ⊂ R.

Ïiä ðîçâ'ÿçêîì çàäà÷i (1), (2) áóäåìî
ðîçóìiòè âèïàäêîâó Ft-óçãîäæåíó ôóíêöiþ
u(t, x, ω), ÿêà ç iìîâiðíiñòþ 1 çàäîâîëüíÿ¹ ií-
òåãðàëüíå ðiâíÿííÿ

u(t, x, ω) = φ(x)+
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+

t∫
0

F−1
σ→x

[(
− a(σ)ds+ b(σ)dw+

+c(σ)

∫
Z

f(z)ν(ds, dz)
)
Fx→σu

]
ds.

×åðåç MT ïîçíà÷èìî ïðîñòið âèìiðíèõ
ôóíêöié u(t, x, ω), äëÿ ÿêèõ

+∞∫
−∞

M{|u(t, x, ω)|2}dx < +∞ (3)

ïðè áóäü-ÿêîìó t ∈ [0, T ]. Òóò M � îïåðàöiÿ
ìàòåìàòè÷íîãî ñïîäiâàííÿ (ÌÑ).

Ñêií÷åííà íîðìà ó íüîìó ââîäèòüñÿ òàê

∥u(t, x, ω)∥2MT
=

=

T∫
0

M
{( +∞∫

−∞

|u(t, x, ω)|2dx
)2}

dt = (4)

=

T∫
0

∥u∥2L2,M
dt.

Øóêàòèìåìî ðîçâ'ÿçîê çàäà÷i (1), (2)
çà äîïîìîãîþ iíòåãðàëüíîãî ïåðåòâîðåííÿ
Ôóð'¹

u(t, x, ω) = F−1
σ→xv(t, σ, ω) =

=
1√
2π

+∞∫
−∞

eiσxv(t, σ, ω)dσ. (5)

Âèïèøåìî âiäïîâiäíó çàäà÷i (1), (2) çàäà-
÷ó Êîøi â îáðàçàõ Ôóð'¹

dtv = [−a(σ)dt+ b(σ)dw+

+c(σ)

∫
Z

f(z)ν(dt, dz)]v(t, σ, ω), (6)

v|t=0 = φ̃(σ), σ ∈ R, ω ∈ Ω. (7)

Çà ôîðìóëîþ Iòî äëÿ çâè÷àéíîãî ñòîõà-
ñòè÷íîãî ðiâíÿííÿ ç ìiðîþ Ïóàññîíà [11]
iñíó¹ ðîçâ'ÿçîê ç iìîâiðíiñòþ 1. Çà àíàëîãi¹þ
âèïèøåìî ðîçâ'ÿçîê çàäà÷i Êîøi (6), (7)

v(t, σ, ω) =

= φ̃(σ) exp
{(

− a(σ) − 1

2
b2(σ)

)
t+ b(σ)w(t)+

+

t∫
0

∫
Z

ln |1 + c(σ)| f(z)ν(ds, dz)
}
. (8)

Òåîðåìà 1. Íåõàé: 1) äiéñíèé ñèìâîë

s(σ) = 2a(σ) − 3(b2(σ) + c2(σ)K)

¹ ïàðíîþ ôóíêöi¹þ, îäíîðiäíîþ ñòåïåíÿ γ
(s(λσ) = λγs(σ)) i çàäîâîëüíÿ¹ íåðiâíiñòü

s(σ) ≥ c0|σ|γ, äå γ > 1, c0 > 0; (9)

2) ïî÷àòêîâà ôóíêöiÿ φ̃(σ) ç iìîâiðíi-
ñòþ 1 äîïóñêà¹ ïåðåòâîðåííÿ Ôóð'¹ ïðè
êîæíîìó ω i íàëåæèòü L2,M . Òîäi iñíó¹
ðîçâ'ÿçîê çàäà÷i (1), (2) ç iìîâiðíiñòþ 1,
ÿêèé íàëåæèòü êëàñó MT i äëÿ íüîãî âè-
êîíó¹òüñÿ íåðiâíiñòü

∥u∥2MT
≤ c(γ, c0)∥φ(x)∥2L2,M

. (10)

Äîâåäåííÿ. Íîðìàëüíèì ðîçâ'ÿçêîì
âiäïîâiäíîãî ðiâíÿííþ (6) äåòåðìiíîâàíîãî
ðiâíÿííÿ ¹ ôóíêöiÿ

H(t− τ, σ) = e−a(σ)(t−τ).

Çà äîïîìîãîþ íüîãî ïîñòàâèìî ó âiäïîâiä-
íiñòü çàäà÷i (6), (7) iíòåãðàëüíå ðiâíÿííÿ

v(t, σ, ω) = φ̃(σ)e−a(σ)t +

t∫
0

e−a(σ)(t−s)×

×b(σ)v(s, σ, ω)dw(s, ω) +

t∫
0

e−a(σ)(t−s)c(σ)×

×v(s, σ, ω)

∫
Z

f(z)ν(dz, ds) =

= φ̃(σ)e−a(σ)t +

t∫
0

e−a(s)(t−s)v(s, σ, ω)×

×(b(σ)dw + c(σ)

∫
Z

f(z)u(ds, dz)). (11)

Äîìíîæèìî îáèäâi ÷àñòèíè (11) íà ea(σ)t,
ïiäíåñåìî äî êâàäðàòó ìîäóëü ëiâî¨ i ïðàâî¨
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÷àñòèí îòðèìàíîãî ðiâíÿííÿ, ñêîðèñòà¹ìîñÿ
î÷åâèäíîþ íåðiâíiñòþ (a + b + c)2 ≤ 3(a2 +
b2 + c2):

|ν(t, σ, ω)|2e2a(σ)t ≤ 3
{
|φ̃(σ)|2 +

∣∣∣ t∫
0

ea(σ)s×

×b(s)v(s, σ, ω)dw(s, ω)
∣∣∣2+ (12)

+
∣∣∣ t∫
0

ea(σ)sc(σ)v(s, σ, ω)

∫
Z

f(z)ν(ds, dz)
∣∣∣2}.

Äî îáîõ ÷àñòèí íåðiâíîñòi (12) çàñòîñó¹ìî
îïåðàöiþ ÌÑ, âðàõîâóþ÷è éîãî äiþ íà êâà-
äðàòè iíòåãðàëiâ Âiíåðà-Iòî òà çà ïóàññîíiâ-
ñüêîþ ìiðîþ [11]

M
{( t∫

0

f(t, ω)dw(t, ω)
)2}

=

=

t∫
0

M{f 2(t, ω)}dt,

M
{( t∫

0

∫
Z

f(z)ν(ds, dz)
)2}

=

=

t∫
0

∫
Z

{f 2(z)

z2

}
dsdz.

Ó ðåçóëüòàòi îòðèìà¹ìî

M{|v(t, σ, ω)|2}e2a(σ)t ≤ 3
{
M{|φ̃(σ)|2}+

+

t∫
0

e2a(σ)sM{|v(s, σ, ω)|2}×

×(b2(σ) + c2(σ)Kds)
}
. (13)

Çãiäíî ç ëåìîþ Ãðîíóîëà [9] ç íåðiâíî-

ñòi u(t) ≤ c +

t∫
t0

u(τ)v(τ)dτ äëÿ iíòåãðîâíèõ

ôóíêöié u(t) i v(t) ≥ 0, c > 0, t > t0 âèïëè-

âà¹, ùî u(t) ≤ ce

t∫
t0

v(τ)dτ

.

Çàñòîñóâàâøè ¨¨ äëÿ
M{|v(t, σ, ω)|2}e2a(σ)t, çíàéäåìî, ùî

M{|v(t, σ, ω)|2} ≤M{|φ̃(σ)|2}×

×e(−2a(σ)+3(b2(σ)+c2(σ)K))t ≡
≡M{|φ̃(σ)|2}e−s(σ)t. (14)

Çiíòåãðóâàâøè îñòàííþ íåðiâíiñòü i âðà-
õîâóþ÷è îöiíêó (9) òà óìîâè òåîðåìè, äiñòà-
íåìî

|v(t, σ, ω)|2MT
≤

T∫
0

dt

+∞∫
0

M{|φ̃(σ)|2}e−s(σ)tdσ ≤

≤
T∫

0

dt

+∞∫
0

M{|φ̃(σ)|2}e−c0|σ|γtdσ.

Çâiäñè, âíàñëiäîê çàìiíè σt1/γ = β òà çìiíè
ïîðÿäêiâ iíòåãðóâàííÿ

|v|2Mt
≤

+∞∫
0

M{|φ̃(σ)|2}
|σ|γ

( |σ|γT∫
0

e−c0βdβ
)
dσ =

=

+∞∫
0

M{|φ̃(σ)|2}
(1 − e−c0|σ|

γT

|σ|γ
)
dσ.

Ôóíêöiÿ
1 − e−|z|

|z|
îáìåæåíà äëÿ âñiõ z ∈

(0; +∞). Òîìó áóäåìî ìàòè

|v|2MT
≤ c

+∞∫
0

M{|φ̃(σ)|2}dσ =

= c∥φ̃(σ)∥L2,M . (15)

Ñêîðèñòàâøèñü òåîðåìîþ Ïëàíøåðåëÿ
[10], îòðèìà¹ìî íåðiâíiñòü

|u|2MT
≤ c∥φ(x)∥L2,M

.

Òåïåð óòî÷íèìî âëàñòèâîñòi ðîçâ'ÿçêó çà-
äà÷i (1), (2), ââàæàþ÷è, ùî ðiâíÿííÿ ìiñòèòü
òiëüêè íåïåðåðâíi çáóðåííÿ (c(σ) ≡ 0). Çàïè-
øåìî ðîçâ'ÿçîê çàäà÷i (1), (2) çà äîïîìîãîþ
ôóíêöi¨ Ãðiíà çàäà÷i Êîøi äëÿ ðiâíÿííÿ (1).

Ðîçãëÿíåìî ðîçâ'ÿçîê ç ôîðìóëè (8),
ÿêèé âèçíà÷à¹òüñÿ çà ôîðìóëîþ

v(t, σ, ω) = φ̃(σ)e−(a(σ)+ 1
2
b2(σ))t+b(σ)w(t). (16)
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Íîðìàëüíèé ðîçâ'ÿçîê ðiâíÿííÿ â îáðà-
çàõ Ôóð'¹ ïðè c(σ) ≡ 0 ìà¹ âèãëÿä

Q(t, τ, σ, ω) = e−(a(σ)+ 1
2
b2)(t−τ)+b(σ)(w(t)−ω(τ)).

(17)
Ðîçãëÿíåìî éîãî ïåðåòâîðåííÿ Ôóð'¹

G(t, τ, x, ω) =
1√
2π

+∞∫
−∞

eiσxQ(t, τ, σ, ω)dσ.

(18)
ßêùî ñêîðèñòàòèñÿ òåîðåìîþ ïðî ïå-

ðåòâîðåííÿ Ôóð'¹ çãîðòêè äâîõ ôóíêöié,
òî ç ôîðìóëè (16) îòðèìà¹ìî çîáðàæåííÿ
ðîçâ'ÿçêó âèõiäíî¨ çàäà÷i

u(t, x, ω) = F−1
σ→xv(t, σ, ω) =

=

+∞∫
−∞

G(t, 0, x− ξ, ω)φ(ξ, ω)dξ. (19)

Ïðàâèëüíîþ ¹ òåîðåìà ïðî âëàñòèâiñòü
ôóíêöi¨ Ãðiíà òà ðîçâ'ÿçêó çàäà÷i Êîøi.
Òåîðåìà 2. 1) Ïðèïóñòèìî, ùî ôóíêöiÿ

a(σ + ip) êîìïëåêñíîãî àðãóìåíòó ¹ îäíî-
ðiäíîþ ç öiëèì ïîêàçíèêîì γ, íåñêií÷åííî
äèôåðåíöiéîâíîþ i çàäîâîëüíÿ¹ íåðiâíiñòü

Rea(σ + ip) ≥ c0|σ|γ − c1|p|γ, c0, c1 > 0. (20)

Òîäi ôóíêöiÿ Ãðiíà, ÿêà âèçíà÷åíà ôîðìó-
ëîþ (18), ¹ öiëîþ ôóíêöi¹þ âiäíîñíî (x +
iy)t−1/γ i äëÿ íå¨ ñïðàâäæó¹òüñÿ îöiíêà

|MDk
xG(t, 0, x+ iy, ω)| ≤

≤ ckt
− k
γ e−c2(xt

−1/γ)
γ
γ−1+c3(yt−1/γ)

γ
γ−1

. (21)

2) ßêùî ñèìâîë a(σ) ¹ îäíîðiäíîþ ôóí-
êöi¹þ ïîðÿäêó γ, γ > 1 i íå öiëå, ïðè σ ̸= 0
iñíóþòü ïîõiäíi

|Dk
σa(σ)| ≤ ck|σ|γ−k,

k = 0, 1, . . . , N ;N ≥ 3 + 2[γ],

òîäi äëÿ G(t, 0, x, ω) ñïðàâäæó¹òüñÿ îöiíêà

|MDk
xG(t, x, ω)| ≤ ck

t
[γ]
γ

(t1/γ + |x|)1+[γ]+k
. (22)

Ðîçâ'ÿçîê çàäà÷i (1), (2) âèçíà÷à¹òüñÿ
ôîðìóëîþ (19).

3) ßêùî φ ∈ CM(R) çi ñêií÷åííîþ íîð-
ìîþ

∥φ(x)∥CM (R) = sup
x∈R

|M{φ(x, ω)}|,

òî äëÿ ðîçâ'ÿçêó ¹ ïðàâèëüíîþ îöiíêà

|MDk
xu(t, x, ω)| ≤ ckt

− k
γ ∥φ(x)∥CM (R). (23)

ßêùî æ φ ∈ C
(m)
M (R), òî

|MDm
x u(t, x, ω)| ≤ c|MDmφ(x, ω)|. (24)

Äîâåäåííÿ. Ðîçãëÿíåìî ïåðåòâîðåííÿ
Ôóð'¹ âiä ôóíêöi¨ Q(t, τ, σ, ω), ÿêà âèçíà÷å-
íà ôîðìóëîþ (17). Ïîêàæåìî, ùî âîíà àáñî-
ëþòíî ñóìîâíà ïðè ìàéæå âñiõ ω ∈ Ω. Ñêî-
ðèñòà¹ìîñÿ íåðiâíiñòþ äëÿ äiéñíèõ ôóíêöié
a(σ) òà b(σ) ó ïîêàçíèêó Q(t, τ, σ, ω). Ìà¹ìî

−1

2
b2(σ)(t− τ) + b(σ)(w(t) − w(τ)) =

= −1

2

(
b(σ)

√
t− τ − w(t) − w(τ)√

t− τ

)2
+

+
(w(t) − w(τ)√

t− τ

)2
≤ (w(t) − w(τ))

t− τ

2

.

Îòæå, çà óìîâè a(σ) ≥ c0|σ|γ, îòðèìó¹ìî
íåðiâíiñòü

|Q(t, τ, σ, ω)| ≤ c exp
{
− c0|σ|γ(t− τ)+

+
(w(t) − w(τ))2

t− τ

}
, (25)

ÿêà ãàðàíòó¹ iñíóâàííÿ iíòåãðàëà Ôóð'¹ äëÿ
Q(t, τ, σ, ω).

Òåïåð ðîçãëÿíåìî ôóíêöiþ Q(t, τ, σ, ω) i
âðàõó¹ìî, ùî äëÿ ñóìîâíèõ ç êâàäðàòîì
ôóíêöié f(s, ω) ìà¹ìî [11]

M
{
e

t∫
0

f(s,ω)dw(s,ω)− 1
2

t∫
0

f2(s,ω)ds}
= 1.

Îòæå,

MG(t, τ, σ, ω) =
1√
2π

+∞∫
−∞

eiσxMQ(t, τ, σ, ω)dσ =
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=
1√
2π

+∞∫
−∞

eiσx−a(σ)(t−τ)dσ. (26)

Çà óìîâè 1) òåîðåìè 2 ôóíêöiÿ

Q(t, σ + ip) = e−a(σ+ip)t

¹ öiëîþ âiäíîñíî àðãóìåíòó (σ + ip)t−1/γ i
çàäîâîëüíÿ¹ íåðiâíiñòü

Q(t, σ + ip) ≤ e(−c0|σ|
γ+c1|p|γ)t.

Çãiäíî ç ëåìîþ 1.1 [9] ïðî ïåðåòâîðåííÿ
Ôóð'¹ äëÿ öiëèõ ôóíêöié, ôóíêöiÿMG(t, x+
iy) ¹ öiëîþ âiäíîñíî àðãóìåíòó (z + iy)t−1/γ

i çàäîâîëüíÿ¹ íåðiâíiñòü (21).
Iíòåãðàë Ôóð'¹ (26) ïðè îáìåæåííÿõ 2)

òåîðåìè 2 íà ñèìâîë a(σ) îöiíþ¹òüñÿ çà
äîïîìîãîþ ìåòîäèêè, ðîçâèíóòî¨ ó ïðàöÿõ
[1 � 6]. Ïðè öüîìó äëÿ ïîõiäíèõ ôóíêöi¨
Ãðiíà ç îïåðàöi¹þ ìàòåìàòè÷íîãî ñïîäiâàí-
íÿ, íà âiäìiíó âiä ïåðøîãî âèïàäêó ç àíà-
ëiòè÷íèì ñèìâîëîì, îòðèìóþòüñÿ ñòåïåíåâi
îöiíêè (22).

Íà çàêií÷åííÿ îöiíèìî ðîçâ'ÿçîê çàäà-
÷i Êîøi. Äëÿ öüîãî ïðîäèôåðåíöiþ¹ìî iíòå-
ãðàë (19) i ñêîðèñòà¹ìîñÿ îöiíêîþ (22).

ßêùî φ ∈ CM(R), òî

|MDk
xu(t, x, ω)| ≤

≤
+∞∫

−∞

|MDk
xG(t, 0, x− ξ, ω)φ(ξ, ω)|dξ ≤

≤ ck

+∞∫
−∞

t
[γ]
γ M{φ(ξ)}

(t1/γ + |x− ξ|)[γ]+1+k
dξ.

Çðîáèìî çàìiíó x− ξ = t1/γz, òîäi ïðè t > 0
îòðèìà¹ìî

|MDk
xu(t, x, ω)| ≤ ck∥φ(x)∥CM (R)×

×t−
k
γ

+∞∫
−∞

dz

(1 + |z|)[γ]+1+k
.

Çâiäñè, âðàõîâóþ÷è çáiæíiñòü îñòàííüîãî ií-
òåãðàëà, âèïëèâà¹ (23).

ßêùî φ ∈ C(m)(R), òî çðîáèâøè çàìiíó
x− ξ = z, îäåðæèìî

MDk
xu =

+∞∫
−∞

G(t, z)M{Dk
xφ(x− z, ω)}dz.

Çâiäñè, ÿê i â ïîïåðåäíüîìó âèïàäêó,
îòðèìà¹ìî îöiíêó (24) äëÿ ïîõiäíèõ ðîçâ'ÿç-
êó (19) äëÿ âñiõ t ∈ [0, T ].
Çàóâàæåííÿ. Òåîðåìè 1, 2 ïðàâèëüíi

äëÿ âèïàäêó ïñåâäîäèôåðåíöiàëüíîãî ðiâíÿ-
ííÿ ç n-âèìiðíèì iíòåãðàëîì Ôóð'¹ i ñèìâî-
ëàìè, çàëåæíèìè âiä t.
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