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Ðàññìàòðèâàåòñÿ s-êðèòåðèàëüíûé äèñêðåòíûé âàðèàíò èíâåñòèöèîííîé çàäà÷è Ìàð-
êîâèöà [1] ñ êðèòåðèÿìè êðàéíåãî îïòèìèçìà:

max
x∈X

max
i∈Nm

∑
j∈Nn

eijkxj, k ∈ Ns = {1, 2, . . . , s}, (1)

ãäå eijk � îæèäàåìàÿ îöåíêà ýêîíîìè÷åñêîé ýôôåêòèâíîñòè (äîõîäíîñòè) âèäà k ∈ Ns j-ãî
ïðîåêòà â ñëó÷àå, êîãäà ðûíîê íàõîäèòñÿ â i-ì ñîñòîÿíèè; X ⊂ En = {0, 1}n � ìíîæåñòâî
âñåõ äîïóñòèìûõ èíâåñòèöèîííûõ ïîðòôåëåé x = (x1, x2, . . . , xn), ïðè ýòîì xj = 1, åñëè
ïðîåêò j ∈ Nn ðåàëèçóåòñÿ è xj = 0 â ïðîòèâíîì ñëó÷àå. Ìíîæåñòâî Ïàðåòî èíâåñòèöè-
îííîé çàäà÷è (1) îáîçíà÷èì P s(E), ãäå E = [eijk] ∈ Rm×n×s. Â ïðîñòðàíñòâàõ Rn è Rs

çàäàäèì ïðîèçâîëüíóþ íîðìó Ãåëüäåðà lp, 1 ≤ p ≤ ∞, à â ïðîñòðàíñòâå Rm � íîðìó
×åáûøåâà l∞, ò. å. ïîä íîðìîé ìàòðèöû E ∈ Rm×n×s áóäåì ïîíèìàòü ÷èñëî ‖E‖p∞p =
‖(‖E1‖p∞, ‖E2‖p∞, . . . , ‖Es‖p∞)‖p, ãäå ‖Ek‖p∞ = ‖(‖e1k‖p, ‖e2k‖p, . . . , ‖emk‖p)‖∞, k ∈ Ns.
Çäåñü Ek ∈ Rm×n � k-å ñå÷åíèå ìàòðèöû E, à eik = (ei1k, ei2k, . . . , eink) � i-ÿ ñòðîêà
ýòîãî ñå÷åíèÿ. Ðàäèóñîì óñòîé÷èâîñòè ρ(m,n, s, p) çàäà÷è (1), êàê îáû÷íî [2], íàçîâåì
÷èñëî sup Ξ(p), åñëè Ξ(p) 6= ∅. Â ïðîòèâíîì ñëó÷àå ïîëàãàåì ρ(m,n, s, p) = 0. Çäåñü
Ξ(p) = {ε > 0 : ∀E ′ ∈ Ω(p) (P s(E + E ′) ⊆ P s(E))}, Ω(p) = {E ′ ∈ Rm×n×s : ‖E ′‖p∞p < ε}.

Òåîðåìà. Ïðè P s(E) 6= X, ëþáûõ m,n, s ∈ N è p ∈ [1,∞] ñïðàâåäëèâû ñëåäóþùèå

îöåíêè ðàäèóñà óñòîé÷èâîñòè

ϕ ≤ ρ(m,n, s, p) ≤ (ns)1/pψ,

ãäå

ϕ = min
x/∈P s(E)

max
x′∈X(x,E)

min
k∈Ns

fk(x′)− fk(x)

‖x′‖q + ‖x‖q
, ψ = min

x/∈P s(E)
max

x′∈X(x,E)
min
k∈Ns

fk(x′)− fk(x)

‖x′ − x‖1
,

X(x,E) = {x′ ∈ P s(E) : f(x′) ≥ f(x) & f(x′) 6= f(x)}, f(x) = (f1(x), . . . , fs(x));

fk(x) = max
i∈Nm

∑
j∈Nn

eijkxj, k ∈ Ns; 1/p+ 1/q = 1.
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