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0.1. Ýáåëü À.À. Î ñõîäèìîñòè ÷èñëåííîãî ìå-

òîäà ðåøåíèÿ çàäà÷ ñìåøàííîãî óïðàâ-

ëåíèÿ äëÿ ñèñòåì ëåîíòüåâñêîãî òèïà

Ðàññìîòðèì çàäà÷è ñìåøàííîãî óïðàâëåíèÿ äëÿ ñè-
ñòåì ëåîíòüåâñêîãî òèïà

Lẋ(t) = Mx(t) + Bu(t) + y(t) (1)

ñ íà÷àëüíûì óñëîâèåì Øîóëòåðà � Ñèäîðîâà[
RL

µ (M)
]p+1

(x(0)− u0) = 0. (2)

Ïóñòü ôóíêöèè x(t), u(t), y(t) ëåæàò â ãèëüáåðòîâûõ
ïðîñòðàíñòâàõ X, U, Y ñîîòâåòñòâåííî. Áóäåì ðàñ-
ñìàòðèâàòü îïåðàòîðû M è L, ïðè÷åì L ∈ L(X,Y)
(L(X,Y)� ìíîæåñòâî ëèíåéíûõ íåïðåðûâíûõ îïåðà-
òîðîâ, äåéñòâóþùèõ èç ïðîñòðàíñòâà X â ïðîñòðàí-
ñòâî Y), ker L 6= {0}; M ∈ Cl(X;Y) (çàìêíóòûé
îïåðàòîð M : domM → Y ñ îáëàñòüþ îïðåäåëåíèÿ,
ïëîòíûì â X); B ∈ L(U,Y). Êðîìå òîãî, îïåðàòîð
M ñèëüíî (L, p)�ðàäèàëåí.
Ââåäåì â ðàññìîòðåíèå ïðîñòðàíñòâà ñîñòîÿíèé è
óïðàâëåíèé:

H1 (X) = {x ∈ L2 ((0; τ);X) : ẋ ∈ L2 ((0; τ);X)} ;

U = Hp+1 (Y) =

=
{

u ∈ L2 ((0; τ);Y) : u(p+1) ∈ L2 ((0; τ);Y)
}

,

U0 = Y.

Ïðè ýòîì

J (v0, v) = min
(u0,u)∈U0

ad×Uad

J (u0, u) , (3)

J (u0, u) = α

1∑
q=0

∫ τ

0

∥∥∥Cx(q) (u0, u, t)− Cx
(q)
0 (t)

∥∥∥ dt+

+β

θ∑
q=0

∫ τ

0

〈
Nqu

(q), u(q)
〉

dt + γ ‖u0‖2 , (4)

ãäå α + β + γ = 1, θ = 0, 1, . . . , p + 1, p ∈ {0} ∪ N,
t ∈ (0; τ), τ ∈ R+ = {τ ∈ R, τ > 0}, Nq ∈ L(U)
� ïîëîæèòåëüíî îïðåäåëåííûå è ñàìîñîïðÿæåííûå
îïåðàòîðû [1].
Îáîçíà÷èì (w, x(w, t)) òî÷íûì ðåøåíèåì, à(
w̃`

k, x̃`
k(w̃`

k, t)
)

� ïðèáëèæåííîå ðåøåíèå çàäà÷è
ñìåøàííîãî óïðàâëåíèÿ.
Òåîðåìà. Ïóñòü ìàòðèöà M (L, p)-ðåãóëÿðíà, p ∈
{0}∪N, det M 6= 0. Ôóíêöèîíàë (4) ÿâëÿåòñÿ íåïðå-
ðûâíûì, ñèëüíî âûïóêëûì, îãðàíè÷åííûì íà âû-
ïóêëîì êîìïàêòíîì ìíîæåñòâå U. Ïóñòü (w, x(w, t))
� òî÷íîå, à

(
w̃`

k, x̃`
k(w̃`

k, t)
)
� ïðèáëèæåííîå ðåøåíèå

çàäà÷è ñìåøàííîå óïðàâëåíèÿ (1) � (4). Òîãäà ïî-
ñëåäîâàòåëüíîñòü {w̃l

k} ñõîäèòñÿ ê {w} ïî íîðìå U,
ïîñëåäîâàòåëüíîñòü {x̃`

k} ñõîäèòñÿ ê x(w) ïî íîðìå
X ïðè k → ∞, ` → ∞ òàê, ÷òî Jk(w̃`

k) → J(w),
ïðè÷åì âûïîëíÿåòñÿ íåðàâåíñòâî

q
∥∥w̃`

k − w`
∥∥2 ≤ Jk(w̃`

k)− J(w).

Ñïèñîê ëèòåðàòóðû

[1] Keller A.V., Ebel A.A. The existence of
a unique solution to a mixed control problem
for Sobolev-type equations // Âåñòíèê Þæíî-
Óðàëüñêîãî ãîñóäàðñòâåííîãî óíèâåðñèòåòà. Ñå-
ðèÿ: Ìàòåìàòè÷åñêîå ìîäåëèðîâàíèå è ïðîãðàì-
ìèðîâàíèå. � 2014. � Ò. 7, � 3, Ñ. 121�127.

1


