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Ðîçãëÿäà¹òüñÿ ñèñòåìà íåëiíiéíèõ ðiçíèöåâî-ôóíêöiîíàëüíèõ ðiâíÿíü âèãëÿäó

x (qt) = Λx (t) + f (t, x (t+ 1)) , (1)

ó âèïàäêó, êîëè âèêîíóþòüñÿ íàñòóïíi óìîâè:

(1) Λ - äiéñíà (n× n)-ìàòðèöÿ âèãëÿäó Λ = diag (Λ1,Λ2), äå Λ1,Λ2 - äiéñíi (p× p) òà (r × r)-
ìàòðèöi (p+ r = n), det Λ 6= 0. f : R× Rn → Rn,
f (t, x (t+ 1)) =

(
f1
(
t, x1 (t+ 1) , x2 (t+ 1)

)
, f2

(
t, x1 (t+ 1) , x2 (t+ 1)

))
, q - äåÿêà äiéñíà

äîäàòíà ñòàëà.
(2) ∣∣f1 (t, x̄1, x̄2)− f1 (t, ¯̄x1, ¯̄x2)∣∣ ≤ l1 (∣∣x̄1 − ¯̄x1

∣∣+
∣∣x̄2 − ¯̄x2

∣∣) ,∣∣f2 (t, x̄1, x̄2)− f2 (t, ¯̄x1, ¯̄x2)∣∣ ≤ l2 (∣∣x̄1 − ¯̄x1
∣∣+
∣∣x̄2 − ¯̄x2

∣∣) ,
äå l1, l2 - äåÿêi äîäàòíi ñòàëi, ùî çàëåæàòü âiä l(l1 = l1 (l) , l2 = l2 (l) , l1 → 0, l2 → 0 ïðè l → 0).
Òîäi ñèñòåìà ðiâíÿíü (1) çàïèøåòüñÿ ó âèãëÿäi{

x1 (qt) = Λ1x
1 (t) + f1

(
t, x1 (t+ 1) , x2 (t+ 1)

)
,

x2 (qt) = Λ2x
2 (t) + f2

(
t, x1 (t+ 1) , x2 (t+ 1)

)
,

(2)

äå x1 = (x1, ..., xp) , x
2 = (xp+1, ..., xp+r) , f

1 = (f1, ..., fp) , f
2 = (fp+1, ..., fp+r) .

Áîãäàí Ôåùåíêî, [09.05.2022 15:04] Âèêîíàâøè â (2) âçà¹ìíî-îäíîçíà÷íó çàìiíó çìiííèõ

x1 (t) = y1 (t) + γ̃1 (t) ,
x2 (t) = y2 (t) + γ̃2 (t),

äå γ (t) = (γ̃1 (t) , γ̃2 (t)) - íåïåðåðâíèé îáìåæåíèé ðîçâ'ÿçîê ñèñòåìè (2), îòðèìà¹ìî ñèñòåìó ðiâ-
íÿíü {

y1 (qt) = Λ1y
1 (t) + F 1

(
t, y1 (t+ 1) , y2 (t+ 1)

)
,

y2 (qt) = Λ2y
2 (t) + F 2

(
t, y1 (t+ 1) , y2 (t+ 1)

)
.

(3)

Âåêòîð-ôóíêöi¨ F 1
(
t, y1, y2

)
, F 2

(
t, y1, y2

)
çàäîâîëüíÿþòü óìîâi 2. i F 1 (t, 0, 0) ≡ 0, F 2 (t, 0, 0) ≡ 0.

Äëÿ ñèñòåìè (3) äîâåäåíà íàñòóïíà òåîðåìà.
Òåîðåìà. Íåõàé âèêîíóþòüñÿ óìîâè 1-2 i óìîâè:
3. 0 < λi < 1 < λj , i = 1, 2, . . . p, j = p+ 1, 2, . . . n, 0 ≤ p ≤ n, q > 1;

4. θ = max
{

2l1
1−λ∗ ,

2l2
λ∗−1

}
< 1, äå 1 > λ∗ > max {λi, i = 1, . . . , p}, 1 < λ∗ < min {λi, i = p+ 1, . . . , n}.

Òîäi ñèñòåìà ðiâíÿíü (3) ìà¹ ñiì'þ íåïåðåðâíèõ îáìåæåíèõ ïðè t ≥ T > 0 (Ò - äåÿêà äîñòàòíüî
âåëèêà äîäàòíà ñòàëà) ðîçâ'ÿçêiâ ó âèãëÿäi ðÿäiâ

y1(t) =
∞∑
i=0

y1i (t), y
2(t) =

∞∑
i=0

y2i (t),

1
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äå y1i (t), y
2
i (t), i = 0, 1, ... - äåÿêi íåïåðåðâíi îáìåæåíi ïðè t ≥ T > 0 âåêòîð-ôóíêöi¨.
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