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1. Ââåäåíèå

Ïðîáëåìà óïðàâëÿåìîñòèíåëèíåéíûõäèíàìè÷åñêèõ ñèñòåì ñîñòàâëÿåò çíà-
÷èòåëüíûé ðàçäåë ñîâðåìåííîé òåîðèè óïðàâëåíèÿ. Îäíî èç íàïðàâëåíèé
èññëåäîâàíèé çàêëþ÷àåòñÿ â ïðåîáðàçîâàíèè èñõîäíîé ñèñòåìû â íåêîòîðóþ
ýêâèâàëåíòíóþ ñèñòåìó òîãî èëè èíîãî ñïåöèàëüíîãî âèäà, äëÿ êîòîðîãî ðàñ-
ñìàòðèâàåìàÿ çàäà÷à ìîæåò áûòü ðåøåíà ñ ïîìîùüþ èçâåñòíûõ ìåòîäîâ. Ýòà
èäåÿ èñïîëüçîâàíà äëÿ èññëåäîâàíèÿ óïðàâëÿåìîñòè àôôèííûõ ñèñòåì â ðàáî-
òàõ [1]{[3]. Â ÷àñòíîñòè, èçâåñòíî, ÷òî åñëè àôôèííàÿ ñèñòåìà ýêâèâàëåíòíà
ñèñòåìå êàíîíè÷åñêîãî âèäà, ðåãóëÿðíîé íà âñåì ïðîñòðàíñòâå ñîñòîÿíèé, òî
ýòà ñèñòåìà óïðàâëÿåìà. Â äàííîé ðàáîòå ðàññìàòðèâàåòñÿ çàäà÷à èññëåäîâàíèÿ
óïðàâëÿåìîñòè ñèñòåì, ýêâèâàëåíòíûõ ðåãóëÿðíûì ñèñòåìàì êâàçèêàíîíè÷å-
ñêîãî âèäà. Ðàíåå â ñòàòüå [4] ïîëó÷åíû óñëîâèÿ óïðàâëÿåìîñòè òàêèõ ñèñòåì.
Â äàííîé ðàáîòå ïðåäëîæåíî åùå îäíî óñëîâèå óïðàâëÿåìîñòè äëÿ ýòîãî êëàññà
ñèñòåì.

2. Îñíîâíûå îïðåäåëåíèÿ

Ðàññìîòðèì àôôèííóþ ñèñòåìó ñî ñêàëÿðíûì óïðàâëåíèåì

ẋ = G1(x) + G2(x)u, x ∈ Rn, u ∈ R, (1)

Gi(x) = (Gi1(x), . . . , Gin(x))
â
, Gij(x) ∈ C∞(R), i = 1, 2, j = 1, n
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è çàäà÷ó íàõîæäåíèÿ òàêîãî íåïðåðûâíîãî óïðàâëåíèÿ u = u(t), t ∈ [0, tk],
êîòîðîå çà âðåìÿ tk ïåðåâîäèò ýòó ñèñòåìó èç íà÷àëüíîãî ñîñòîÿíèÿ

x(0) = x0 (2)

â êîíå÷íîå
x(tk) = xk. (3)

Áóäåì ïîëàãàòü, ÷òî ñèñòåìà (1) ýêâèâàëåíòíà â Rn ðåãóëÿðíîé ñèñòåìå
êâàçèêàíîíè÷åñêîãî âèäà:

ż1 = z2

ż2 = z3

. . .

żn−1 = f(z, η) + g(z, η)u

η̇ = q(z, η),

(4)

ãäå z = (z1, z2, . . . , zn−1)
â ∈ Rn−1, η ∈ R, f(z, η), g(z, η) ∈ C∞(Rn), g(z, η) íå

îáðàùàåòñÿ â íóëü âRn.
Îòîáðàæåíèå ýêâèâàëåíòíîñòè Φ : Rn → Rn ïîçâîëÿåò ñôîðìóëèðîâàòü

äëÿ ñèñòåìû (4) ýêâèâàëåíòíóþ òåðìèíàëüíóþ çàäà÷ó: íàéòè íåïðåðûâíîå
óïðàâëåíèå u = u(t), t ∈ [0, tk], ïåðåâîäÿùåå ñèñòåìó (4) çà òîò æå èíòåðâàë
âðåìåíè èç íà÷àëüíîãî ñîñòîÿíèÿ

Φ(x0) = (z10, z20, . . . , zn−1,0, η0)
â (5)

â êîíå÷íîå ñîñòîÿíèå

Φ(xk) = (z1k, z2k, . . . , zn−1,k, ηk)
â
. (6)

Ðåøåíèå ýòîé òåðìèíàëüíîé çàäà÷è îäíîâðåìåííî ÿâëÿåòñÿ è ðåøåíèåì
èñõîäíîé çàäà÷è (2), (3) äëÿ àôôèííîé ñèñòåìû (1), òàê êàê ïðè ïåðåõîäå ê
ýêâèâàëåíòíîé ñèñòåìå êâàçèêàíîíè÷åñêîãî âèäà óïðàâëåíèå è âðåìÿ íå ïðå-
îáðàçóþòñÿ, à îòîáðàæåíèå Φ−1 îòîáðàæàåò òðàåêòîðèè ñèñòåìû (4) â òðàåê-
òîðèè àôôèííîé ñèñòåìû (1), ðåàëèçóåìûå òåì æå óïðàâëåíèåì. Â ðàáîòå [4]
äîêàçàíà ñëåäóþùàÿ òåîðåìà.
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Òåîðåìà 1. Äëÿ òîãî ÷òîáû ñóùåñòâîâàëî íåïðåðûâíîå óïðàâëåíèå u =

u(t), t ∈ [0, tk], ÿâëÿþùååñÿ ðåøåíèåì òåðìèíàëüíîé çàäà÷è (5), (6) äëÿ ñè-
ñòåìû (4), íåîáõîäèìî è äîñòàòî÷íî, ÷òîáû ñóùåñòâîâàëà ôóíêöèÿ B(t) ∈
Cn−1([0, tk]), óäîâëåòâîðÿþùàÿ óñëîâèÿì

B(0) = z10, Ḃ(0) = z20, . . . , B(n−2)(0) = zn−1,0,

B(tk) = z1k, Ḃ(tk) = z2k, . . . , B(n−2)(tk) = zn−1,k

(7)

è òàêàÿ, ÷òî çàäà÷à Êîøè

η̇ = q(B(t), η), η(0) = η0, (8)

B(t) = (B(t), Ḃ(t), . . . , B(n−2)(t))
â
,

èìååò ðåøåíèå η(t), îïðåäåëåííîå ïðè t ∈ [0, tk] è óäîâëåòâîðÿþùåå óñëîâèþ

η(tk) = ηk. (9)

Ñîãëàñíî òåîðåìå 1, ÷òîáû óáåäèòüñÿ â ñóùåñòâîâàíèè ðåøåíèÿ òåðìèíàëü-
íîé çàäà÷è (5), (6) äëÿ ñèñòåìû (4), äîñòàòî÷íî íàéòè ôóíêöèþ B(t), óäîâëå-
òâîðÿþùóþ óêàçàííûì â òåîðåìå óñëîâèÿì. Â [4] ïðåäëîæåíî èñêàòü B(t) â
âèäå

B(t) = b(t) + c d(t), (10)

ãäå c { ïîêà íå èçâåñòíàÿ êîíñòàíòà, ôóíêöèÿ d(t) óäîâëåòâîðÿåò óñëîâèÿì

d(0) = 0, ḋ(0) = 0, . . . , d(n−2)(0) = 0,

d(tk) = 0, ḋ(tk) = 0, . . . , d(n−2)(tk) = 0,
(11)

ôóíêöèÿ b(t) ∈ Cn−1([0, tk]) è âûïîëíåíû óñëîâèÿ

b(0) = z10, ḃ(0) = z20, . . . , b(n−2)(0) = zn−1,0,

b(tk) = z1k, ḃ(tk) = z2k, . . . , b(n−2)(tk) = zn−1,k.
(12)

Â êà÷åñòâå d(t) ìîæíî âçÿòü ëþáîé ìíîãî÷ëåí, äëÿ êîòîðîãî âûïîëíÿþòñÿ
ñîîòíîøåíèÿ (11), íàïðèìåð,

d(t) = tn−1(tk − t)n−1. (13)

Â êà÷åñòâå b(t) ìîæíî âçÿòü èíòåðïîëÿöèîííûé ìíîãî÷ëåí ñòåïåíè 2n− 3.
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Ïðè ëþáûõ çíà÷åíèÿõ côóíêöèÿB(t) âèäà (10) óäîâëåòâîðÿåò óñëîâèÿì (7).
Îáîçíà÷èì

b(t) = (b(t), ḃ(t), . . . , b(n−2)(t))
â
, d(t) = (d(t), ḋ(t), . . . , d(n−2)(t))

â
,

òàê ÷òî B(t) = b(t) + c d(t). Òîãäà çàäà÷à Êîøè (8) ñ ó÷åòîì óñëîâèÿ (9)
ïðåîáðàçóåòñÿ ê ãðàíè÷íîé çàäà÷å

η̇ = q(b(t) + c d(t), η), η(0) = η0, η(tk) = ηk. (14)

Åñëè óäàñòñÿ íàéòè c = c∗, äëÿ êîòîðîãî ñóùåñòâóåò ðåøåíèå η(t) ãðàíè÷-
íîé çàäà÷è (14), ïîëó÷èì, ÷òî ôóíêöèÿ B∗(t) = b(t) + c∗ d(t) óäîâëåòâîðÿåò
âñåì óñëîâèÿì òåîðåìû 1 è, ñëåäîâàòåëüíî, òåðìèíàëüíàÿ çàäà÷à (5), (6) äëÿ
ñèñòåìû (4) èìååò ðåøåíèå.
Äàëåå áóäåì ñ÷èòàòü, ÷òî â ñèñòåìå (4) ôóíêöèÿ q(z, η) ÿâëÿåòñÿ ïðîèçâå-

äåíèåì ôóíêöèé Q(z) è R(η), ïðè÷åì R(η) íå îáðàùàåòñÿ â íóëü â R. Òàêàÿ
ñèñòåìà èìååò âèä

ż1 = z2

ż2 = z3

. . .

żn−1 = f(z, η) + g(z, η)u

η̇ = Q(z) R(η).

(15)

Äëÿ ñèñòåìû (15) ãðàíè÷íàÿ çàäà÷à (14) ïðåîáðàçóåòñÿ ê âèäó

η̇ = Q(b(t) + c d(t))R(η), η(0) = η0, η(tk) = ηk. (16)

Èíòåãðèðóÿ ýòî óðàâíåíèå ñ ðàçäåëÿþùèìèñÿ ïåðåìåííûìè íà îòðåçêå [0, tk] è
ó÷èòûâàÿ íà÷àëüíûå è êîíå÷íûå çíà÷åíèÿ ïåðåìåííîé η, ïîëó÷èì

ηk∫
η0

dη

R(η)
=

tk∫
0

Q(b(t) + c d(t))dt. (17)

Óðàâíåíèå (17) ïðåäñòàâëÿåò ñîáîé óðàâíåíèå äëÿ îïðåäåëåíèÿ íåèçâåñòíîé
êîíñòàíòû c. Ïóñòü ýòî óðàâíåíèå èìååò ðåøåíèå c = c∗. Íàéäåííîìó çíà÷å-
íèþ c = c∗ áóäåò ñîîòâåòñòâîâàòü ðåøåíèå η(t) ãðàíè÷íîé çàäà÷è (16) â òîì
ñëó÷àå, åñëè óðàâíåíèå

η∫
η0

dη

R(η)
=

t∫
0

Q(b(t) + c∗ d(t))dt (18)
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ðàçðåøèìî îòíîñèòåëüíî η äëÿ âñåõ t ∈ [0, t∗].
Òàêèì îáðàçîì, äëÿ ñóùåñòâîâàíèÿ ðåøåíèÿ òåðìèíàëüíîé çàäà÷è äîñòà-

òî÷íî âûïîëíåíèÿ äâóõ óñëîâèé:
1) ñóùåñòâîâàíèÿ ðåøåíèÿ c = c∗ óðàâíåíèÿ (17),
2) ðàçðåøèìîñòè óðàâíåíèÿ (18) îòíîñèòåëüíî η ïðè âñåõ t ∈ [0, t∗].

3. Óñëîâèå óïðàâëÿåìîñòè

Ðàññìîòðèì ñèñòåìó (15), â êîòîðîé ôóíêöèÿ Q(z) ÿâëÿåòñÿ ìíîãî÷ëåíîì
íå÷åòíîé ñòåïåíè:

Q(z) =
∑

i1,...,in−1:

i1+...+in−162l+1

ai1,...,in−1
zi1
1 zi2

2 . . . z
in−1

n−1 , (19)

à ñëàãàåìûå ñòàðøåé ñòåïåíè èìåþò âèä

z2l+1
1 +

∑
i1,...,in−1:

i1+...+in−1=2l+1

ai1,...,in−1
zi1
1 zi2

2 . . . z
in−1

n−1 , (20)

ïðè÷åì â ýòîé ñóììå, çà èñêëþ÷åíèåì z2l+1
1 , ïðèñóòñòâóþò ëèøü ñëàãàåìûå,

â êîòîðûõ ñóììà ïîêàçàòåëåé ñòåïåíåé ïåðåìåííûõ ñ ÷åòíûìè èíäåêñàìè íå-
÷åòíà, ò.å.

ai1,...,in−1
6= 0 ⇒ i2 + i4 + i6 + . . . = 2k + 1. (21)

Òåîðåìà 2. Ïóñòü â ñèñòåìå (15) ôóíêöèÿ Q(z) ÿâëÿåòñÿ ìíîãî÷ëåíîì (19)
íå÷åòíîé ñòåïåíè, â êîòîðîì ñëàãàåìûå ñòàðøåé ñòåïåíè èìåþò âèä (20) è
óäîâëåòâîðÿþò óñëîâèþ (21), ôóíêöèÿ R(η) ïîëîæèòåëüíà è îãðàíè÷åíà â R:

∃M > 0 ∀η ∈ R : 0 < R(η) 6 M.

Òàêàÿ ñèñòåìà óïðàâëÿåìà â Rn çà ëþáîé èíòåðâàë âðåìåíè [0, t∗].

J Ïîêàæåì, ÷òî åñëè ôóíêöèÿ Q(z) óäîâëåòâîðÿåò óñëîâèÿì òåîðåìû, òî ñó-
ùåñòâóåò ôóíêöèÿ B(t), äëÿ êîòîðîé âûïîëíÿþòñÿ óñëîâèÿ òåîðåìû 1.
Áóäåì èñêàòü B(t) â âèäå (10), ãäå b(t) { èíòåðïîëÿöèîííûé ìíîãî÷ëåí

ñòåïåíè 2n − 3, óäîâëåòâîðÿþùèé óñëîâèÿì (12), d(t) { ìíîãî÷ëåí (13). Äëÿ
ëþáûõ çíà÷åíèé c óñëîâèå (7) ïðè ýòîì âûïîëíÿåòñÿ. Ïîêàæåì, ÷òî, êàêîâû áû
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íè áûëè íà÷àëüíîå è êîíå÷íîå ñîñòîÿíèÿ ñèñòåìû (15), ñóùåñòâóåò çíà÷åíèå c,
äëÿ êîòîðîãî ãðàíè÷íàÿ çàäà÷à (16) èìååò ðåøåíèå.
Ïîêàæåì ñíà÷àëà ñóùåñòâîâàíèå ðåøåíèÿ ó óðàâíåíèÿ (17). Ó÷èòûâàÿ âèä

ôóíêöèè Q(z), ïîëó÷èì

Q(b(t) + c d(t)) = c2l+1 d2l+1(t)+

+ c2l+1
∑

i1,...,in−1:

i1+...+in−1=2l+1

ai1,...,in−1
di1(t) ḋi2(t) . . . (d(n−2)(t))in−1 + γ̃(c, t),

ãäå γ̃(c, t) ñîäåðæèò ñëàãàåìûå ìëàäøèõ ñòåïåíåé ïî c. Îòñþäà ñëåäóåò, ÷òî
êîýôôèöèåíò ïðè c2l+1 â óðàâíåíèè (17) ðàâåí

t∗∫
0

d2l+1(t)dt +
∑

i1,...,in−1:

i1+...+in−1=2l+1

ai1,...,in−1

t∗∫
0

di1(t)ḋi2(t) . . . (d(n−2)(t))in−1dt.

Ôóíêöèÿ d(t) íåïðåðûâíà è ïîëîæèòåëüíà íà (0, t∗), ïîýòîìó

t∗∫
0

d2l+1(t) dt > 0.

Âû÷èñëèì èíòåãðàë

t∗∫
0

di1(t)ḋi2(t) . . . (d(n−2)(t))in−1dt (22)

â ïðåäïîëîæåíèè, ÷òî âûïîëíåíî óñëîâèå (21). Ñäåëàåì â ýòîì èíòåãðàëå
çàìåíó ïåðåìåííîé τ = t − t∗/2. Òîãäà t = τ + t∗/2, τ ∈ [−t∗/2, t∗/2], è
ôóíêöèÿ d(t) ïðåîáðàçóåòñÿ ê âèäó

d(t) =

(
τ +

t∗
2

)n−1 (
t∗ − τ − t∗

2

)n−1

=

(
τ +

t∗
2

)n−1 (
t∗
2
− τ

)n−1

=

=

(
t2∗
4
− τ 2

)n−1

, τ ∈ [−t∗/2, t∗/2]. (23)

Çàìåòèì, ÷òî ôóíêöèÿ

d̃(τ) =

(
t2∗
4
− τ 2

)n−1

77-30569/236936, ¹10 îêòÿáðü 2011 ã. http://technomag.edu.ru 6

http://technomag.edu.ru


÷åòíàÿ. Ñëåäîâàòåëüíî, åå ïðîèçâîäíûå íå÷åòíûõ ïîðÿäêîâ íå÷åòíû, ïðîèç-
âîäíûå ÷åòíûõ ïîðÿäêîâ ÷åòíû.

ḋ

(
τ +

t∗
2

)
=

d

dt

(
d̃(τ)

)
= d̃ ′(τ)

dτ

dt
= d̃ ′(τ),

òàê êàê dτ/dt = 1. Àíàëîãè÷íî ïîêàçûâàåòñÿ, ÷òî

d (j)
(

τ +
t∗
2

)
= d̃ (j)(τ), j = 2, n− 2.

Òàêèì îáðàçîì, èíòåãðàë (22) ïðåîáðàçóåòñÿ ê âèäó

t∗/2∫
−t∗/2

d̃i1(τ)[d̃ ′(t)]i2 . . . [d̃(n−2)(τ)]in−1dτ. (24)

Ïîäûíòåãðàëüíàÿ ôóíêöèÿ â èíòåãðàëå (24) ïðåäñòàâëÿåò ñîáîé ïðîèçâåäåíèå
i1 + i3 + i5 + . . . ÷åòíûõ ôóíêöèé è i2 + i4 + i6 + . . . íå÷åòíûõ. Ïî óñëîâèþ i2 +

i4 + i6 + . . . = 2k + 1. Ñëåäîâàòåëüíî, â ýòîì ïðîèçâåäåíèè íå÷åòíûõ ôóíêöèé
íå÷åòíîå ÷èñëî, ïîýòîìó ïîäûíòåãðàëüíàÿ ôóíêöèÿ íå÷åòíà è èíòåãðàë îò íåå
â ñèììåòðè÷íûõ ïðåäåëàõ îò −t∗/2 äî t∗/2 ðàâåí íóëþ.
Òàêèì îáðàçîì, èíòåãðàë (22) ðàâåí íóëþ. Òîãäà êîýôôèöèåíò ïðè c2l+1 â

óðàâíåíèè (17) ðàâåí
t∗∫

0

d2l+1(t) dt 6= 0.

Ñëåäîâàòåëüíî, ïðè âûïîëíåíèè óñëîâèé òåîðåìû 2 óðàâíåíèå (17) { àëãåáðà-
è÷åñêîå óðàâíåíèå íå÷åòíîé ñòåïåíè. Òàêîå óðàâíåíèå âñåãäà èìååò äåéñòâè-
òåëüíîå ðåøåíèå c = c∗.
Ïîêàæåì òåïåðü, ÷òî ïðè âûïîëíåíèè óñëîâèé òåîðåìû óðàâíåíèå (18)

ðàçðåøèìî îòíîñèòåëüíî η ïðè âñåõ t ∈ [0, t∗]. Ðàññìîòðèì ëåâóþ ÷àñòü ýòîãî
óðàâíåíèÿ. Ïðè âûïîëíåíèè óñëîâèé òåîðåìû äëÿ âñåõ η ∈ R ñïðàâåäëèâî
íåðàâåíñòâî

1

R(η)
>

1

M
.

Òîãäà åñëè η > η0, òî
η∫

η0

dη

R(η)
>

η − η0

M
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è, ñëåäîâàòåëüíî,

lim
η→+∞

η∫
η0

dη

R(η)
= +∞.

Àíàëîãè÷íî ïðè η < η0:
η∫

η0

dη

R(η)
6

η − η0

M
,

ïîýòîìó

lim
η→−∞

η∫
η0

dη

R(η)
= −∞.

Òàêèì îáðàçîì, èíòåãðàë â ëåâîé ÷àñòè óðàâíåíèÿ (18), ÿâëÿÿñü íåïðåðûâíîé
ôóíêöèåé η, èìååò ïðè η → ±∞ áåñêîíå÷íûå ïðåäåëû ðàçíûõ çíàêîâ. Ñëå-
ëîâàòåëüíî, îáëàñòü çíà÷åíèé ýòîãî èíòåãðàëà { âñå ìíîæåñòâî äåéñòâèòåëüíõ
÷èñåë. Ýòî îçíà÷àåò, ÷òî, êàêèì áû íè áûëî c∗, óðàâíåíèå (18) èìååò ðåøåíèå
ïðè âñåõ t ∈ [0, t∗]. Ýòî îçíà÷àåò, ÷òî ïðè c = c∗ ñóùåñòâóåò ðåøåíèå ãðàíè÷íîé
çàäà÷è (16). Ñëåäîâàòåëüíî, ôóíêöèÿB∗(t) = b(t)+c∗ d(t) óäîâëåòâîðÿåò óñëî-
âèÿì òåîðåìû 1, è òåðìèíàëüíàÿ çàäà÷à èìååò ðåøåíèå äëÿ ëþáîãî íà÷àëüíîãî
è êîíå÷íîãî ñîñòîÿíèÿ ñèñòåìû (15). Â ñîîòâåòñòâèè ñ îïðåäåëåíèåì ñèñòåìû,
óïðàâëÿåìîé çà äàííûé èíòåðâàë âðåìåíè, çàêëþ÷àåì, ÷òî ñèñòåìà (15) ñ ôóíê-
öèåé Q(z) âèäà (19) óïðàâëÿåìà â Rn çà ëþáîé èíòåðâàë [0, t∗]. I

4. Ïðèìåð

Ðàññìîòðèì ñèñòåìó òðåòüåãî ïîðÿäêà

ż1 = z2

ż2 = f(z, η) + g(z, η)u,

η̇ = (z3
1 + z3

2 − z2
2)/ ch η,

ãäå g(z, η) 6= 0 âR3. ÔóíêöèÿQ(z) = z3
1+z3

2−z2
2 ÿâëÿåòñÿìíîãî÷ëåíîì òðåòüåé

ñòåïåíè. Ñëàãàåìûå ñòàðøåé ñòåïåíè èìåþò âèä z3
1 + z3

2 . Ïåðåìåííàÿ z2 âî
âñå ñëàãàåìûå, çà èñêëþ÷åíèåì z3

1 , âõîäèò â íå÷åòíîé ñòåïåíè. Ñëåäîâàòåëüíî,
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óñëîâèå (21) âûïîëíåíî. Ôóíêöèÿ R(η) = 1/ ch η ïîëîæèòåëüíà è îãðàíè÷åíà
â R:

∀η ∈ R : 0 < R(η) 6 1.

Ñîãëàñíî òåîðåìå 2, ýòà ñèñòåìà óïðàâëÿåìà â R3 çà ëþáîé èíòåðâàë âðåìåíè
[0, t∗].

5. Çàêëþ÷åíèå

Çàäà÷à èññëåäîâàíèÿ óïðàâëÿåìîñòè íåëèíåéíîé äèíàìè÷åñêîé ñèñòåìû
ñôîðìóëèðîâàíà êàê çàäà÷à èññëåäîâàíèÿ ñóùåñòâîâàíèÿ ðåøåíèÿ ñîîòâåò-
ñòâóþùèõ òåðìèíàëüíûõ çàäà÷. Äëÿ àôôèííîé ñèñòåìû, ýêâèâàëåíòíîé â Rn

ðåãóëÿðíîé ñèñòåìå êâàçèêàíîíè÷åñêîãî âèäà, ïîëó÷åíî äîñòàòî÷íîå óñëîâèå
óïðàâëÿåìîñòè.
Ðàáîòà âûïîëíåíà ïðè ïîääåðæêå ãðàíòà ÐÔÔÈ N 11-01-00733 è Ïðî-

ãðàììû Ïðåçèäåíòà ÐÔ ïî ãîñóäàðñòâåííîé ïîääåðæêå âåäóùèõ íàó÷íûõ øêîë
(ãðàíò ÍØ-4144.2010.1).
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This note deals with a controllability condition for affine systems with scalar control
on all space of states for any final interval of time. Research is based on system
transformation to a quasicanonical form and the further analysis of terminal problem
solution existence for the transformed system. It is shown that for system with the
right part of a special form the terminal problem has the solution for any initial and
final states of system and any interval of time. Thereby, it is proved that such system
is controlled on all space of states for any final interval of time. A possible scope of
the received results is the solution of technical systems control problems.
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