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Ðîçãëÿäà¹òüñÿ äèíàìi÷íà ñèñòåìà ó ãiëüáåðòîâîìó ïðîñòîði:
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ξ(t) = Aξ(t) + BU, ξ(t) ∈ X, (1)
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 ,

D(A) =

ξ ∈ X :
u ∈ H4(0, l0) ∩H4(l0, l), v ∈

◦
H2(0, l),

u′′(0) = u′′(l) = 0, p = u(l0),
u′′|x=l0−0 = u′′|x=l0+0 , q = v(l0)

 ⊂ X,

l0 ∈ (0, l), ρ(x) > 0, E(x)I(x) ∈ C2[0, l], E(x)I(x) > 0 äëÿ âñiõ x ∈ (0, l), m
òà κ � äîäàòíi ñòàëi, U = (F,M1, . . . ,Mk)

T � êåðóâàííÿ,
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 .

Àáñòðàêòíå ðiâíÿííÿ (1) ïðåäñòàâëÿ¹ ìàòåìàòè÷íó ìîäåëü áàëî÷íî¨
ñèñòåìè, îïèñàíî¨ â [1]. Îïåðàòîð A ¹ iíôiíiòåçèìàëüíèì ãåíåðàòîðîì C0-
íàïiâãðóïè â X.

Ïðè çàñòîñóâàííi êåðóâàííÿ çi çâîðîòíèì çâ'ÿçêîì ó âèãëÿäi

F = −α0q, Ms = −αs

l∫
0

ψ′′
s (x)v(x)dx, αs > 0, s = 0, k,

òðèâiàëüíèé ðîçâ'ÿçîê ñèñòåìè (1) ¹ àñèìïòîòè÷íî ñòiéêèì ( [1]).
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Íåõàé ìà¹ìî λj = −λ̃2
j , äå λ̃j � âëàñíi çíà÷åííÿ îïåðàòîðà A, òà

W1(x), . . . ,WN (x) � âëàñíi ôóíêöi¨, ùî âiäïîâiäàþòü λ1, . . . , λN . Ïîçíà÷è-

ìî ∥Wj∥2H =
∫ l

0
ρ(Wj(x))

2 dx+m(Wj(l0))
2 i ðîçãëÿíåìî ñèñòåìó ç âèõîäîì

ż(t) = Az(t) +Bu, (2)

y = Cz(t), (3)

äå z = (q1, p1, . . . , qN , pN )T , u = (u0, u1, . . . , uk)
T ,A = diag(A1, A2, . . . , AN ),

Aj =

(
0 1

−λj 0

)
, B =


0 . . . 0
b10 . . . b1k
...

...
...

0 . . . 0
bN0 . . . bNk
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...

...
...

cr1 0 . . . crN 0

 ,

bj0 =
Wj(l0)

∥Wj∥2H
, bji =

∫ l

0
ψi(x)W

′′
j (x) dx

∥Wj∥2H
, i = 1, 2, . . . , k,

c0j =Wj(l0), csj =W ′′
j (ls), s = 1, r.

Ðiâíÿííÿ (2) ¹ ïðî¹êöi¹þ çàäà÷i (1) íà ñêií÷åííîâèìiðíèé ëiíiéíèé ìíî-
ãîâèä span {W1, . . . ,WN}.

Äëÿ ñèñòåìè (2), (3) ïîáóäîâàíî ñïîñòåðiãà÷ Ëóåíáåðãåðà ó âèãëÿäi

˙̄z(t) = (A− FC)z̄(t) +Bu(t) + Fy(t),

äå γs > 0, F =


f10 . . . f1r
0 . . . 0
...

...
...

fN0 . . . fNr

0 . . . 0

, fjs = γs
csj

λj∥Wj∥2 , j = 1, N , s = 0, r.

Â ðîáîòi [2] äîâåäåíî àñèìïòîòè÷íó çáiæíiñòü äî íóëÿ ïîõèáêè ñïîñòå-
ðåæåíü çà âèêîíàííÿ óìîâ ñïîñòåðåæóâàíîñòi ñèñòåìè (2), (3).
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Luenberger Observer for a Flexible Beam with a Point Mass

Luenberger observer is constructed for �nite-dimensional approximation of the

�exible beam oscillations equation. Asymptotic convergence to zero of the

observation error is proved.
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