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Ó ðîáîòi ðîçãëÿäà¹òüñÿ çàäà÷à ðîáàñòíî¨ ñòiéêîñòi äëÿ íåëiíiéíî¨ ñèñòåìè ðiâíÿíü â ÷à-
ñòèííèõ ïîõiäíèõ òèïó ðåàêöiÿ-äèôóçiÿ. Íåçáóðåíà ñèñòåìà ââàæà¹òüñÿ òàêîþ, ùî ìà¹ ãëî-
áàëüíèé àòðàêòîð. Îñíîâíèì çàâäàííÿì ðîáîòè ¹ îöiíêà âiäõèëåííÿ òðà¹êòîði¨ çáóðåíî¨ ñè-
ñòåìè âiä ãëîáàëüíîãî àòðàêòîðà íåçáóðåíî¨ ñèñòåìè â çàëåæíîñòi âiä âåëè÷èíè çáóðåíü. Òàêó
îöiíêó ìîæíà îòðèìàòè â ðàìêàõ òåîði¨ ñòiéêîñòi âiä âõîäó äî ñòàíó (ISS). Ó ðîáîòi íå
íàêëàäà¹òüñÿ æîäíèõ óìîâ íà ïîõiäíó íåëiíiéíî¨ ôóíêöi¨ âçà¹ìîäi¨, îòæå, íå çàáåçïå÷ó¹òüñÿ
¹äèíiñòü ðîçâ'ÿçêó ïî÷àòêîâî¨ çàäà÷i. Ó ðîáîòi çàïðîïîíîâàíî íîâèé ïiäõiä äî îäåðæàííÿ îöiíîê
ðîáàñòíî¨ ñòiéêîñòi àòðàêòîðà ó âèïàäêó ìíîãîçíà÷íîãî åâîëþöiéíîãî ðîçâ'ÿçóþ÷îãî îïåðàòîðà.
Çîêðåìà, äîâåäåíî, ùî ìíîãîçíà÷íèé ðîçâ'ÿçóþ÷èé îïåðàòîð ïîðîäæåíèé ñëàáêèìè ðîçâ'ÿçêàìè
íåëiíiéíî¨ ñèñòåìè òèïó ðåàêöiÿ-äèôóçiÿ ìà¹ âëàñòèâiñòü àñèìïòîòè÷íîãî ïiäñèëåííÿ (AG)
âiäíîñíî àòðàêòîðà íåçáóðåíî¨ ñèñòåìè.

Êëþ÷îâi ñëîâà: ñòiéêiñòü âiä âõîäó äî ñòàíó, àñèìïòîòè÷íå ïiäñèëåííÿ, ãëîáàëüíèé àòðà-
êòîð, íåñêií÷åííî-âèìiðíà ñèñòåìà, ñèñòåìà òèïó ðåàêöiÿ-äèôóçiÿ.

Ðîáîòà âèêîíàíà çà ïiäòðèìêè ÍÔÄÓ, ïðîåêò Ô81/41743.

In this paper we consider the problem of robust stability for a nonlinear system of equations in
partial derivatives of the reaction-di�usion type. An undisturbed system is considered to have a global
attractor. The main task is to estimate the deviation of the trajectory of the perturbed system from
the global attractor of the perturbed system depending on the magnitude of the perturbations. Such an
estimate can be obtained in the framework of the theory of input-to-state stability (ISS). The paper does
not impose any conditions on the derivative of the nonlinear interaction function, so the unity of the
solution of the initial problem is not ensured. The paper proposes a new approach to obtaining estimates
of robust stability of the attractor in the case of a multivalued evolutionary decoupling operator. In parti-
cular, it is proved that the multivalued decoupling operator generated by weak solutions of a nonlinear
reaction-di�usion system has the property of asymptotic gain (AG) with respect to the attractor of the
undisturbed system.

Key Words: input-to-state stability, asymptotic gain, global attractor, in�nite-dimensional system,
reaction-di�usion system.
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Âñòóï

Àñèìïòîòè÷íà ñòiéêiñòü ïîëîæåííÿ ðiâíî-
âàãè ¹ ôóíäàìåíòàëüíîþ âëàñòèâiñòþ åâîëþ-
öiéíèõ ïðîöåñiâ i âiäiãðà¹ âàæëèâó ðîëü äëÿ
áàãàòüîõ çàñòîñóâàíü. Çàãàëüíîâiäîìî, ùî ãëî-
áàëüíà àñèìïòîòè÷íî ñòiéêà ðiâíîâàãà ëiíiéíî¨
òà ñêií÷åííîâèìiðíî¨ ñèñòåìè ¹ ðîáàñòíîþ, òîá-

òî äëÿ áóäü-ÿêîãî iñòîòíî îáìåæåíîãî çîâíi-
øíüîãî çáóðåííÿ, ùî ïîäà¹òüñÿ íà âõiä ñèñòå-
ìè, âiäïîâiäíèé ðîçâ'ÿçîê çàëèøà¹òüñÿ îáìåæå-
íèì ïðîòÿãîì âñüîãî ÷àñó òà ïðÿìó¹ äî ïåâíîãî
îêîëó òî÷êè ðiâíîâàãè, êîëè ÷àñ ïðÿìó¹ äî íå-
ñêií÷åííîñòi. Ðîçìið öüîãî îêîëó çàëåæèòü ëè-
øå âiä íîðìè çáóðåííÿ. Äëÿ íåëiíiéíèõ ñèñòåì
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öå â çàãàëüíîìó âèïàäêó íå âiäïîâiäà¹ äiéñíî-
ñòi é ïðèçâîäèòü äî ïîíÿòòÿ ¾ñòàáiëüíîñòi âiä
âõîäó äî ñòàíó¿ (ISS), ââåäåíîãî Å.Ä. Çîíòàãîì
äëÿ ñêií÷åííîâèìiðíèõ ñèñòåì. ßê âèÿâèëîñÿ,
öå ïîíÿòòÿ òàêîæ ïiäõîäèòü äëÿ âèâ÷åííÿ ñòié-
êîñòi ðiâíîâàãè ó âèïàäêó íåñêií÷åííîâèìiðíèõ
ñèñòåì [2]. Ïðîòÿãîì îñòàííüîãî äåñÿòèëiòòÿ áà-
ãàòî àâòîðiâ ïðàöþâàëè íàä ïîøèðåííÿì òåîði¨
ISS íà öåé êëàñ ñèñòåì. Çíà÷íà êiëüêiñòü ç öèõ
ïîøèðåíü áóëè ðîçðîáëåíi äëÿ ñèñòåì, ùî çàäà-
þòüñÿ äèôåðåíöiàëüíèìè ðiâíÿííÿìè â ÷àñòèí-
íèõ ïîõiäíèõ [4, 5, 7]. Ñëiä çàçíà÷èòè, ùî ìàéæå
âñi ðåçóëüòàòè, ùî ñòîñóþòüñÿ ñòiéêîñòi â ñåíñi
ISS äëÿ âêàçàíèõ ñèñòåì, áóëè ðîçðîáëåíi äëÿ
âèïàäêó îäíi¹¨ òî÷êè ðiâíîâàãè ñèñòåìè áåç çáó-
ðåíü. Ïðîòå, ÿê âiäîìî, áàãàòî íåëiíiéíèõ íå-
ñêií÷åííîâèìiðíèõ äèñèïàòèâíèõ åâîëþöiéíèõ
ñèñòåì ìàþòü íåòðèâiàëüíèé ãëîáàëüíèé àòðà-
êòîð, ùî ìiñòèòü â ñîái ÿê àñèìïòîòè÷íî ñòiéêi
ïîëîæåííÿ ðiâíîâàãè, òàê i iíøi ãðàíè÷íi ðå-
æèìè ñèñòåìè. Ó öié ðîáîòi ìè âèâ÷à¹ìî ïèòà-
ííÿ ðîáàñòíîñòi ñàìå òàêî¨ ìíîæèíè ùîäî çîâ-
íiøíiõ çáóðåíü. Ïèòàííÿ iñíóâàííÿ òà âëàñòè-
âîñòåé ãëîáàëüíèõ àòðàêòîðiâ äîñëiäæóâàëèñÿ
â ìîíîãðàôi¨ [1] òà ñòàòòÿõ [3, 6]. Ïðèðîäíèì
÷èíîì ïîñòà¹ çàïèòàííÿ: ÿêùî ðîçãëÿíóòè ñè-
ñòåìó, ùî ìà¹ ãëîáàëüíèé àòðàêòîð, òî ùî ìî-
æíà ñêàçàòè ïðî îöiíêó âiäõèëåííÿ ðîçâ'ÿçêiâ
âiä àòðàêòîðà, ÿêùî íà öþ ñèñòåìó äi¹ äåÿêå
çáóðåííÿ d? Ó äàíié ðîáîòi ìè ðîçâ'ÿçó¹ìî äà-
íå ïèòàííÿ äëÿ çáóðåíî¨ ñèñòåìè òèïó ðåàêöiÿ-
äèôóçiÿ (RD). Âèêîðèñòîâóþ÷è çàãàëüíó ñõåìó,
çàïðîïîíîâàíó â [4], ìè äîâîäèìî âëàñòèâîñòi
àñèìïòîòè÷íîãî ïiäñèëåííÿ (AG) âiäíîñíî ãëî-
áàëüíîãî àòðàêòîðà äèñèïàòèâíî¨ RD-ñèñòåìè.

1. Ïîñòàíîâêà çàäà÷i

Â îáìåæåíié îáëàñòi Ω ⊂ Rn ðîçãëÿíåìî íà-
ñòóïíó çàäà÷ó (ùî ìà¹ íàçâó ñèñòåìè ðåàêöiÿ-
äèôóçiÿ){
ut = a∆u− f(u) + g(x) + d(t, x), x ∈ Ω, t > 0,
u|∂Ω = 0,

(1)
äå u = u(t, x) = (u1(t, x), ..., uN (t, x)) � íåâiäîìà
âåêòîð-ôóíêöiÿ, f = (f1, ..., fN ), g = (g1, ..., gN )
� çàäàíà ôóíêöiÿ, a � äiéñíà ìàòðèöÿ N×N òà-
êà, ùî 1

2(a + a∗) > µI, µ > 0, d = (d1, ..., dN ) �
çîâíiøíi çáóðåííÿ.

Ïðèïóñòèìî, ùî âèêîíóþòüñÿ íàñòóïíi âëà-
ñòèâîñòi:

g ∈ (L2(Ω))N , f ∈ C1(RN ;RN ),

∃ C1, C2 > 0, γi > 0, pi > 2, i = 1, N òàêi, ùî
∀ v ∈ RN

N∑
i=1

|f i(v)|
pi

pi−1 6 C1(1 +
N∑
i=1

|vi|pi),

N∑
i=1

f i(v)vi >
N∑
i=1

γi|vi|pi − C2,

Â ïîäàëüøîìó áóäåìî âèêîðèñòîâóâàòè
ñòàíäàðòíi ôóíêöiîíàëüíi ïðîñòîðè:

H = (L2(Ω))N òà V = (H1
0 (Ω))N .

Ïîçíà÷èìî

p = (p1, ..., pN ), Lp(Ω) = Lp1(Ω)× ...× LpN (Ω).

Âiäîìî [1], ùî çà òàêèõ ïðèïóùåíü äëÿ áóäü-
ÿêèõ çáóðåíü d ∈ L∞(R+;H) (íàâiòü äëÿ d ∈
L2
loc(R+;H)) çàäà÷à (1) ¹ ãëîáàëüíî ðîçâ'ÿçíîþ

ó ñëàáêîìó ñåíñi ó ôàçîâîìó ïðîñòîði H, òîá-
òî äëÿ áóäü-ÿêîãî u0 ∈ H iñíó¹ ôóíêöiÿ u =
u(t, x) ∈ L2

loc(0,+∞;V )
⋂
Lploc(0,+∞;Lp(Ω)) òà-

êà, ùî äëÿ áóäü-ÿêèõ T > 0, v ∈ V ∩ Lp(Ω)

d

dt

∫
Ω

u(t, x)v(x)dx+

∫
Ω

(
a∇u(t, x)∇v(x)+

+f(u(t, x))v(x)− g(x)v(x)− d(t, x)v(x)
)
dx = 0

â ñåíñi ñêàëÿðíèõ ðîçïîäiëiâ íà (0, T ), òà
u(0, x) = u0(x). �äèíiñòü òàêîãî ðîçâ'ÿçêó íå
ãàðàíòó¹òüñÿ.

Çà ðàõóíîê âêëþ÷åííÿ u ∈ C([0,+∞);H)
îñòàííÿ ðiâíiñòü ìà¹ ñåíñ.

Ðîçãëÿíåìî íåçáóðåíó ñèñòåìó (d ≡ 0){
ut = a∆u− f(u) + g(x), x ∈ Ω, t > 0,
u|∂Ω = 0.

(2)

Âiäîìî [1], ùî âiäïîâiäíà áàãàòîçíà÷íà íàïiâ-
ãðóïà S : R+ ×H 7→ 2H

S(t, u0) = {u(t)| u(·) ¹ ãëîáàëüíèì ñëàáêèì

ðîçâ'ÿçêîì (2), u(0) = u0}

ìà¹ ãëîáàëüíèé àòðàêòîð Θ â H, òîáòî, iñíó¹
êîìïàêòíà ìíîæèíà Θ ⊂ H òàêà, ùî âèêîíóþ-
òüñÿ íàñòóïíi âëàñòèâîñòi:

(i) Θ = S(t,Θ), t > 0,
(ii) äëÿ áóäü-ÿêî¨ îáìåæåíî¨ ìíîæèíè B ⊂

H
dist(S(t, B),Θ)→ 0 ïðè t→∞,
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äå äëÿ çàäàíèõ A,B ⊂ H ìè ïîçíà÷à¹ìî

S(t, B) =
⋃
b∈B

S(t, b),

dist(A,Θ) = sup
x∈A

inf
y∈Θ
‖x− y‖H .

Äàíà âëàñòèâiñòü ãàðàíòó¹, ùî áóäü-ÿêèé
ðîçâ'ÿçîê (2) ïðÿìó¹ äî Θ ïðè t → ∞. Íàñ
öiêàâèòü äîâãîñòðîêîâà ïîâåäiíêà âiäïîâiäíèõ
ðîçâ'ÿçêiâ ó âèïàäêó ñèñòåìè (1), íà ÿêó äi¹ çîâ-
íiøí¹ çáóðåííÿ d.

Íåõàé çàäàíî ïî÷àòêîâèé ñòàí u0 := u(0) ∈
H òà çáóðþþ÷èé ñèãíàë d. Ïîçíà÷èìî Sd(t, u0)
ìíîæèíó âñiõ ðîçâ'ÿçêiâ (1) ç u(0) = u0. ×åðåç
íàÿâíiñòü çáóðåííÿ çàãàëîì íåìà¹ ãàðàíòi¨, ùî
ðîçâ'ÿçêè áóäóòü çáiãàòèñÿ äî Θ ïðè t → ∞.
Âèÿâëÿ¹òüñÿ, ùî ãëîáàëüíèé àòðàêòîð ¹ ðîáà-
ñòíèì ïðè çáóðåííi, òîáòî çáóðåííÿ ìàëî¨ âåëè-
÷èíè âïëèâàþòü íà éîãî âëàñòèâîñòi íåçíà÷íèì
÷èíîì. Öÿ âëàñòèâiñòü ðîáàñòíîñòi ìîæå áóòè
âèðàæåíà â ðàìêàõ òåîði¨ ISS íàñòóïíèì ÷èíîì:
iñíó¹ β ∈ KL òà γ ∈ K òàêi, ùî äëÿ áóäü-ÿêèõ
u0 ∈ H òà d ∈ L∞(R+;H)

‖Sd(t, u0)‖Θ 6 β(‖u0‖Θ, t)+γ(‖d‖∞), t > 0, (3)

äå äîáðå âiäîìi êëàñè K � êëàñ íåïåðåðâíèõ
ñòðîãî çðîñòàþ÷èõ ôóíêöié íà [0,+∞), çàòóõà-
þ÷èõ ó ïî÷àòêó êîîðäèíàò, KL � ìíîæèíà íåïå-
ðåðâíèõ ôóíêöié, âèçíà÷åíèõ íà [0,+∞)2, ïåð-
øèé àðãóìåíò ÿêèõ íàëåæèòü êëàñó K, à äðóãèé
àðãóìåíò ñòðîãî ñïàäà¹ äî íóëÿ, à òàêîæ

‖d‖∞ = ess sup
t>0

‖d(t)‖H , ÿêùî d ∈ L∞(R+;H),

‖u‖Θ = inf
θ∈Θ
‖u− θ‖H , ÿêùî u ∈ H,

‖U‖Θ = sup
u∈U
‖u‖Θ, U ⊂ H.

Âàðòî çàçíà÷èòè, ùî â çàãàëüíîìó âèïàäêó Θ 6=
{0}. Áiëüø òîãî, ñòðóêòóðà òàêîãî àòðàêòîðà
äóæå ñêëàäíà [6]. Òîìó îöiíêè òèïó (3) íå ìî-
æíà îòðèìàòè çà äîïîìîãîþ ïðÿìèõ àïðiîðíèõ
îöiíîê.

Íà æàëü, âëàñòèâiñòü (3), âçàãàëi êàæó÷è,
íå ãàðàíòó¹òüñÿ íàâiòü ó âèïàäêó Θ = {0}, ÿê
áóëî ïîêàçàíî â ïðèêëàäi [2].

Ó öié ðîáîòi äîâåäåíî íàñòóïíó âëàñòèâiñòü
AG, ÿêà äóæå áëèçüêà äî (3):
iñíó¹ γ ∈ K òàêå, ùî äëÿ áóäü-ÿêîãî u0 ∈ H òà
áóäü-ÿêîãî d ∈ L∞(R+;H) âèêîíó¹òüñÿ

lim
t→∞

sup ‖Sd(t, u0)‖Θ 6 γ(‖d‖∞). (4)

2. Îñíîâíi ðåçóëüòàòè

Íàäàëi áóäåìî ââàæàòè, ùî d ∈ L∞(R+;H),
‖d‖∞ 6 R0. Îïèðàþ÷èñü íà [1], ðîçãëÿíåìî ìíî-
æèíó

Σ(d) = cl
L2,ω
loc (R+;H)

{d(·+ τ) | τ > 0},

äå clXA îçíà÷à¹ çàìèêàííÿ ìíîæèíè A â òî-
ïîëîãi¨ ïðîñòîðó X. Âiäîìî, ùî Σ(d) ¹ iíâàði-
àíòíîþ ùîäî çñóâiâ, êîìïàêòíîþ â L2,ω

loc (R+;H)
ìíîæèíîþ, i

∀h ∈ Σ(d) ‖h‖2+ := sup

t+1∫
t

‖h(s)‖2Hdx 6 ‖d‖2∞.

(5)
Ðîçãëÿíåìî ñiì'þ ìíîæèíîçíà÷íèõ âiä-

îáðàæåíü

{Sh : R+ ×H 7→ 2H}, (6)

äå Sh(t, u0) = {u(t) |u(·) ¹ ðîçâ'ÿçêîì (1) çi çáó-
ðåííÿì α = h, u(0) = u0}h∈Σ(d).

Âèÿâëÿ¹òüñÿ, ùî âëàñòèâiñòü ðîáàñòíî¨
ñòiéêîñòi òèïó (4) ìîæíà âñòàíîâèòè, âèêîðè-
ñòîâóþ÷è âëàñòèâîñòi ðiâíîìiðíèõ àòðàêòîðiâ
(6). Ïîçíà÷èìî SΣ(t, u0) =

⋃
h∈Σ

Sh(t, u0).

Îçíà÷åííÿ Êîìïàêòíà ìíîæèíà ΘΣ ⊂
⊂ H íàçèâà¹òüñÿ ðiâíîìiðíèì àòðàêòîðîì ñiì'¨
{Sh}h∈Σ, ÿêùî äëÿ äîâiëüíî¨ îáìåæåíî¨ B ⊂ H

dist(SΣ(t, B),ΘΣ)→ 0 (7)

i ¹ ìiíiìàëüíîþ çàìêíåíîþ ìíîæèíîþ, ùî çà-
äîâîëüíÿ¹ (7).

Òåîðåìà 1 [1, 6] Äëÿ êîæíîãî çáóðåííÿ
d, ‖d‖∞ 6 R0, ñiì'ÿ âiäîáðàæåíü {Sh}h∈Σ(d),
ùî âèçíà÷åíà â (6), ìà¹ ðiâíîìiðíèé àòðàêòîð
ΘΣ(d), ïðè÷îìó

ΘΣ(d) ⊂ SΣ(d)(t,ΘΣ(d)) ∀t > 0. (8)

Îñíîâíèì ðåçóëüòàòîì ðîáîòè ¹ íàñòóïíà
òåîðåìà.

Òåîðåìà 2 Äëÿ ðîçâ'ÿçêiâ çàäà÷i (1) ç
îáìåæåíèìè çáóðåííÿìè ‖d‖∞ 6 R0 iñíó¹ ôóí-
êöiÿ γ ∈ K òàêà, ùî ∀u0 ∈ H

lim
t→∞
‖Sd(t, u0)‖Θ 6 γ(‖d‖∞), (9)

äå Θ ⊂ H � ãëîáàëüíèé àòðàêòîð íåçáóðåíî¨
ñèñòåìè (2).
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Äîâåäåííÿ. Ïðèïóñòèìî, ùî ìè ìà¹ìî ãðà-
íè÷íó ðiâíiñòü

dist(ΘΣ(d),Θ)→ 0, ‖d‖∞ → 0. (10)

Äîâåäåìî, ùî ç (10) âèïëèâà¹ (9). Äiéñíî, çà
ïîáóäîâîþ Σ(0) = {0} i d ∈ Σ(d). Îòæå, äëÿ
u0 ∈ H, z ∈ ΘΣ(d), t > 0, u(t) ∈ Sd(t, u0) ìà¹ìî:
äëÿ θ ∈ Θ

‖u(t)− θ‖H 6 ‖u(t)− z‖H + ‖z − θ‖H ⇒

inf
θ∈Θ
‖u(t)− θ‖H 6 ‖u(t)− z‖H + inf

θ∈Θ
‖z − θ‖H ⇒

inf
θ∈Θ
‖u(t)− θ‖H 6 inf

z∈ΘΣ(d)

‖u(t)− z‖H +

+ sup
z∈ΘΣ(d)

inf
θ∈Θ
‖z − θ‖H ⇒

‖u(t)‖Θ 6 dist(u(t),ΘΣ(d)) + dist(ΘΣ(d),Θ)⇒

‖Sd(t, u0)‖Θ 6 dist(SΣ(d)(t, u0),ΘΣ(d)) +

+dist(ΘΣ(d),Θ).

Îñêiëüêè ΘΣ(d) � ðiâíîìiðíèé àòðàêòîð, òî
ç (7) äëÿ êîæíîãî d ìà¹ìî:

dist(SΣ(d)(t, u0),ΘΣ(d))→ 0, t→ +∞.

Ïîêëàäåìî γ(s) := sup
‖d‖∞6s

dist(ΘΣ(d),Θ) + s. Â

ñèëó (10) γ ∈ K i dist(ΘΣ(d),Θ) 6 γ(‖d‖∞), ùî
i îçíà÷à¹ âèêîíàííÿ (9).

Îòæå, äîâåäåìî (10). Ç [6] ìà¹ìî íàñòóïíi
âëàñòèâîñòi ðîçâ'ÿçêiâ çàäà÷i (1) ïðè

d = h ∈ L2
loc(R+;H), ‖h‖+ <∞ :

1) äèñèïàòèâíiñòü: ∀u0 ∈ H ∀h ∈
∈ L2

loc(R+;H), ‖h‖+ <∞∀u(·) ∈ Sh(·, u0) ∀t > 0

‖u(t)‖2H 6 ‖u0‖2He−δt +K(‖h‖2+ + 1), (11)

äå äîäàòíi êîíñòàíòè δ,K çàëåæàòü ëèøå âiä
êîíñòàíò çàäà÷i (1);

2) çàëåæíiñòü âiä u0, h: ÿêùî hn → h â
L2,ω
loc (R+;H), un0 → u0 ñëàáî â H, òî ïî äåÿêié

ïiäïîñëiäîâíîñòi äëÿ t > 0:

Shn(t, un0 ) 3 un(t)→ u(t) ∈ Sh(t, u0) â H. (12)

Òåïåð âiä ñóïðîòèâíîãî ïðèïóñòèìî, ùî
(10) íå ìà¹ ìiñöÿ. Öå îçíà÷à¹, ùî ∃dn → 0 â
L∞(R+;H) ∃ε > 0 ∃zn ∈ ΘΣ(dn) òàêi, ùî

dist(zn,Θ) > ε. (13)

Ç (11) âèâîäèìî: ∀u(·) ∈ SΣ(d)(·, u0) ∀t > 0

‖u(t)‖2H 6 ‖u0‖2He−δt +K(‖d‖2∞ + 1). (14)

Îñêiëüêè â ñèëó [6] ξ ∈ ΘΣ ⇔ ξ = lim
n→∞

ξn, äå

ξn ∈ SΣ(tn, B) äå tn ↗ ∞, B ⊂ H � îáìåæåíà,
òî ç (14) ìà¹ìî:

∀ξ ∈ ΘΣ(d) ‖ξ‖2H 6 K(‖d‖2∞ + 1),

òîáòî iñíó¹ îáìåæåíà B0 ⊂ H òàêà, ùî ∀d,
‖d‖∞ 6 R0

ΘΣ(d) ⊂ B0.

Òîäi zn ∈ ΘΣ(dn) ⊂ SΣ(dn)(t,ΘΣ(dn)) ⊂
⊂ SΣ(dn)(t, B0).

Îòæå, zn = un(t) ∈ Shn(t, ξn), äå ξn → ξ
ñëàáî â H, ‖hn‖+ 6 ‖dn‖∞ → 0. Çâiäñè hn → 0
â L2,ω

loc (R+;H) i çà âëàñòèâiñòþ (12) ïî ïiäïîñëi-
äîâíîñòi

un(t)→ u(t) ∈ S(t, ξ) ⊂ S(t, B0). (15)

Â ñèëó ðiâíîìiðíîãî ïðèòÿãíåííÿ ìîæåìî âè-
áðàòè t > 0 òàê, ùîá

dist(S(t, B0),Θ) <
ε

2
.

Òîäi ç (15)

zn → u(t) ∈ O ε
2
(Θ),

ùî ñóïåðå÷èòü (13). Òåîðåìà äîâåäåíà.

Âèñíîâêè

Â ðîáîòi ðîçãëÿíóòî çàäà÷ó ðîáàñòíî¨ ñòié-
êîñòi äëÿ íåëiíiéíî¨ ñèñòåìè ðiâíÿíü â ÷à-
ñòèííèõ ïîõiäíèõ òèïó ðåàêöiÿ-äèôóçiÿ (RD).
Äëÿ òàêî¨ ñèñòåìè, ùî ìà¹ ãëîáàëüíèé àòðà-
êòîð, ðîçâ'ÿçàíî ïèòàííÿ îöiíêè âiäõèëåííÿ
ðîçâ'ÿçêiâ âiä àòðàêòîðà â çàëåæíîñòi âiä âåëè-
÷èíè çáóðåííÿ. Äîâåäåíî âëàñòèâîñòi àñèìïòî-
òè÷íîãî ïiäñèëåííÿ (AG) âiäíîñíî ãëîáàëüíîãî
àòðàêòîðà äèñèïàòèâíî¨ RD-ñèñòåìè.
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