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Ðàññìàòðèâàåòñÿ ëèíåéíàÿ äèñêðåòíàÿ ñòàöèîíàðíàÿ äèíàìè÷å-
ñêàÿ ñèñòåìà:

xt+1 = Axt +Bξt, yt = Cxt, t = 0, 1, 2, . . ., (1)

ãäå xt ∈ Rn, yt ∈ Rl, ξt ∈ Rl, A ∈ Rn×n, B ∈ Rn×l, C ∈ Rl×n,
Rg B = Rg C = l.
Îïðåäåëåíèå 1 ([1]). Âåêòîð r = (r1, r2, . . . , rl) íàçûâàåòñÿ âåêòî-
ðîì îòíîñèòåëüíîãî ïîðÿäêà (äàëåå ÎÏ) äëÿ ñèñòåìû (1), åñëè

1)CiB = 0, CiAB = 0, . . . , CiA
ri−2B = 0, CiA

ri−1B 6= 0,

2)|H(r)| =

∣∣∣∣∣∣
C1A

r1−1B
· · ·

ClA
rl−1B

∣∣∣∣∣∣ 6= 0,
(2)

ãäå Ci � ñòðîêè ìàòðèöû C, i = 1, 2, . . . , l.

Äàííîå îïðåäåëåíèå ÿâëÿåòñÿ óñëîâèåì ïðèìåíèìîñòè íåêîòîðûõ
ìåòîäîâ òåîðèè óïðàâëåíèÿ. Èçâåñòíî (ñì. [2]), ÷òî óñëîâèÿ 1) è
2) ìîãóò áûòü íåñîâìåñòíû. Òåì íå ìåíåå, â ðåçóëüòàòå ïðèìåíå-
íèÿ íåêîòîðûõ ïðåîáðàçîâàíèé âûõîäîâ ìîæíî äîáèòüñÿ âûïîëíå-
íèÿ äàííîãî îïðåäåëåíèÿ. Ïóñòü, íàïðèìåð, yt ÿâëÿåòñÿ âûõîäîì
ñèñòåìû {A,B,C}, à ỹt � ñèñòåìû {A,B, C̃}, ïðè÷åì ñïðàâåäëèâî
ñîîòíîøåíèå

ỹt = T0y
t + T1y

t+1 + . . .+ Tpy
t+p, t = 0, 1, 2, . . . , (3)

ãäå Ti ∈ Rl×l, T0 6= 0, Tp 6= 0, i = 1, . . . , p. Òîãäà óñëîâèÿ (2) ìîãóò
áûòü âûïîëíåíû äëÿ âòîðîé ñèñòåìû, íî íå âûïîëíåíû äëÿ ïåð-
âîé. Â ýòîì ñëó÷àå áóäåì ãîâîðèòü, ÷òî ïðåîáðàçîâàíèå âûõîäîâ (3)
ïðèâîäèò ñèñòåìó ê âèäó ñ ÎÏ. Ïðè ýòîì, åñëè èçâåñòåí âûõîä yt

ïåðâîé ñèñòåìû, òî âûõîä âòîðîé íàõîäèòñÿ èç (3). Ýòî ïîçâîëÿåò
ñâåñòè íåêîòîðûå çàäà÷è äëÿ èñõîäíîé ñèñòåìû (íàïðèìåð, çàäà÷ó
îáðàùåíèÿ) ê çàäà÷àì äëÿ ïðåîáðàçîâàííîé ñèñòåìû, ïîýòîìó ïîèñê
òàêèõ ïðåîáðàçîâàíèé ÿâëÿåòñÿ öåëåñîîáðàçíûì.
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Òåêóùàÿ ñåêöèÿ

Îïðåäåëåíèå 2. Ìàòðèöåé Ðîçåíáðîêà ñèñòåìû {A,B,C} íàçûâà-
åòñÿ ìàòðèöà âèäà:

R(s) =

(
sI −A −B
C 0

)
, s ∈ C.

Îïðåäåëåíèå 3. Âåêòîð r íàçîâåì âåêòîðîì íåïîëíîãî îòíîñèòåëü-
íîãî ïîðÿäêà (ÍÎÏ), åñëè äëÿ íåãî âûïîëíåíî ïåðâîå èç òðåáîâàíèé
îïðåäåëåíèÿ 1.

Ëåììà 1. Ïóñòü äàíû äâå ñèñòåìû {A,B,C} è {A,B, Ĉ}, ãäå
Ĉi = CiA

ri−1, à r � âåêòîð ÍÎÏ ïåðâîé èç íèõ. Òîãäà ñïðàâåäëèâî
ñîîòíîøåíèå: |R̂(s)| = s|r|−l|R(s)|, ãäå R(s), R̂(s) � ìàòðèöû Ðîçåí-

áðîêà ñèñòåì {A,B,C}, {A,B, Ĉ} ñîîòâåòñòâåííî, |r| =
∑l

i=0 |ri|.

Ëåììà 2. Â óñëîâèÿõ ëåììû 1 âûõîäû ñèñòåì {A,B,C} è {A,B, Ĉ}
(ïðè îäèíàêîâûõ íà÷àëüíûõ óñëîâèÿõ è âõîäàõ) ñâÿçàíû ñîîòíîøå-
íèåì ŷt = (yt+r1−1

1 , yt+r2−1
2 , . . . , yt+rl−1

l )T .

Òåîðåìà 1. Äëÿ ëþáîé ñèñòåìû {A,B,C}, äëÿ êîòîðîé |R(s)| 6≡ 0,
ñóùåñòâóåò ìàòðèöà Ĉ ïîëíîãî ðàíãà, òàêàÿ, ÷òî âûõîäû ñèñòåì
{A,B,C} è {A,B, Ĉ} ñâÿçàíû ñîîòíîøåíèåì (3), è äëÿ âòîðîé ñè-
ñòåìû âûïîëíåíî îïðåäåëåíèå 1.

Òàêèì îáðàçîì, ëþáàÿ ñèñòåìà, äëÿ êîòîðîé |R(s)| 6≡ 0, ìîæåò
áûòü ïðèâåäåíà ê âèäó ñ ÎÏ.
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