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Èññëåäîâàíî çàäà÷ó î íàõîæäåíèè ðåøåíèÿ z(t, ε) ∈ C1[a, b(ε)], C[0, ε0] àâòîíîì-
íîé íåòåðîâîé (m 6= n) êðàåâîé çàäà÷è

dz/dt = Az + f + εZ(z, ε), `z(·, ε) = α + εJ(z(·, ε), ε), α ∈ Rm, (1)

êîòîðîå ïðè ε = 0 îáðàùàåòñÿ íà ðåøåíèå z0(t) ∈ C1[a, b∗] ïîðîæäàþùåé çàäà÷è

dz0/dt = Az0 + f, `z0(·) = α, b∗ = b(0), A ∈ Rn×n, f ∈ Rn.

Çäåñü A � ïîñòîÿííàÿ (n×n)-ìåðíàÿ ìàòðèöà, Z(z, ε) � íåëèíåéíàÿ âåêòîð-ôóíêöèÿ,
íåïðåðûâíî äèôôåðåíöèðóåìàÿ ïî íåèçâåñòíîé z â ìàëîé îêðåñòíîñòè ðåøåíèÿ ïî-
ðîæäàþùåé çàäà÷è è íåïðåðûâíî äèôôåðåíöèðóåìàÿ ïî ìàëîìó ïàðàìåòðó ε íà
îòðåçêå [0, ε0]; `z(·, ε) � ëèíåéíûé è J(z(·, ε), ε) � íåëèíåéíûé âåêòîðíûé ôóíêöèî-
íàëû `z(·, ε), J(z(·, ε), ε) : C[a, b(ε)] → Rm, ïðè÷åì âòîðîé ôóíêöèîíàë íåïðåðûâíî
äèôôåðåíöèðóåì ïî íåèçâåñòíîé z è ïî ìàëîìó ïàðàìåòðó ε â ìàëîé îêðåñòíîñòè
ðåøåíèÿ ïîðîæäàþùåé çàäà÷è è íà îòðåçêå [0, ε0], Q = `X(·) � ïîñòîÿííàÿ (m× n)-
ìåðíàÿ ìàòðèöà, PQ∗ � îðòîïðîåêòîð òðàíñïîíèðîâàííîé ê íåé ìàòðèöû. Êðàåâóþ
çàäà÷ó (1) ïðè óñëîâèè, ÷òî PQ∗ 6= 0 áóäåì íàçûâàòü êðèòè÷åñêîé êðàåâîé çàäà÷åé.

Ëåììà. Åñëè â êðèòè÷åñêîì ñëó÷àå (PQ∗ 6= 0) çàäà÷à (1) èìååò ðåøåíèå z(t, ε),
ïðè ε = 0 îáðàùåþùååñÿ â ïîðîæäàþùåå z0(t, c

∗
r), òî âåêòîð c∗ óäîâëåòâîðÿåò óðàâ-

íåíèå
Fρ(c

∗
r, β

∗) = PQ∗ρ

{
ϕ0(c

∗)− `K
[
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∗)
]
(·)

}
= 0, ρ ≤ d.

Çäåñü ϕ0(c
∗) := αβ∗ + J(z0(·, c∗r), 0), f0(s, c

∗) := β∗
[
Az0(s, c

∗
r) + f

]
+ Z(z0(s, c

∗
r), 0).

Òåîðåìà. Â êðèòè÷åñêîì ñëó÷àå (PQ∗ 6= 0) çàäà÷à (1) ïðè óñëîâèè
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≡ 0,
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6= 0, B0 := PQ∗ρ

{
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è PB∗
0
PQ∗ρ = 0 èìååò ïî ìåíüøåé ìåðå îäíî ðåøåíèå, ïðè ε = 0 îáðàùåþùååñÿ â

ïîðîæäàþùåå z(τ, 0) = z0(τ, c
∗
r) Çäåñü PB∗

0
: Rρ → N(B∗

0) .
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