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Ïóñòü I � íåïóñòîå ìíîæåñòâî; p � íàòóðàëüíîå ÷èñëî, p < n = |I|; f : 2I → R+ �
íåâîçðàñòàþùàÿ ñóïåðìîäóëÿðíàÿ ôóíêöèÿ, ò.å. f(X ∪ Y ) + f(X ∩ Y ) ≥ f(X) + f(Y )
äëÿ ëþáûõ X, Y ⊆ I; f(I) = 0. Ðàññìîòðèì ñëåäóþùóþ NP-òðóäíóþ çàäà÷ó:

min {f(X) : X ⊆ I, |X| = p}. (1)

Äëÿ X ⊆ I, x ∈ X îïðåäåëèì dx(X) = f(X \ {x})− f(X) ≥ 0 è ââåäåì âåëè÷èíû

s = max
x∈I,

dx({x})>0

dx({x})− dx(I)

dx({x}) , s = max
x∈I,

dx(GR∪{x})>0

dx(GR ∪ {x})− dx(I)

dx(GR ∪ {x}) ,

ãäå GR � ïðèáëèæåííîå ðåøåíèå çàäà÷è (1), íàéäåííîå ñëåäóþùèì àëãîðèòìîì:
Àëãîðèòì GR.

Øàã 0. Ïîëîæèì A0 ← I. Ïåðåõîäèì íà øàã 1.
Øàã i (i ≥ 1). Âûáåðåì ai ∈ Ai−1 òàê, ÷òîáû f(Ai−1 \ {ai}) = min

a∈Ai−1

f(Ai−1 \ {a}).
Ïîëîæèì Ai ← Ai−1 \ {ai}. Åñëè i < n− p, òî ïåðåõîäèì ê øàãó i + 1. Â ïðîòèâíîì
ñëó÷àå GR ← An−p. Êîíåö.

Íåòðóäíî ïîêàçàòü, ÷òî 0 ≤ s ≤ s ≤ 1. Äëÿ s < 1 ïîëîæèì t = s/(1 − s). Â
ðàáîòå [1] ïîëó÷åíà ãàðàíòèðîâàííàÿ îöåíêà ïîãðåøíîñòè àëãîðèòìà GR:

f(GR)

f(OPT )
≤ 1

t

[(
q + t

q

)q

− 1

]
, (2)

ãäå OPT � îïòèìàëüíîå ðåøåíèå çàäà÷è (1), q = n− p.
Â äàííîì ñîîáùåíèè ïðåäëîæåíà ñëåäóþùàÿ îöåíêà:

f(GR)

f(OPT )
≤ t + 1, (3)

êîòîðàÿ óæå äëÿ q = 3 ëó÷øå îöåíêè (2) ïðè t > 18. Äëÿ q = 6 îöåíêà (3) ëó÷øå (2)
ïðè t ≥ 3, 88, à äëÿ q = 9 � ïðè t ≥ 2, 89.

Ïðè s < 1 âåðíà àíàëîãè÷íàÿ àïîñòåðèîðíàÿ îöåíêà f(GR)/f(OPT ) ≤ t + 1, ãäå
t = s/(1− s), êîòîðàÿ ÷àñòî îêàçûâàåòñÿ çíà÷èòåëüíî áîëåå òî÷íîé, ÷åì (3).

Çàìåòèì, ÷òî ïîëó÷åííûå ðåçóëüòàòû cïðàâåäëèâû è äëÿ çàäà÷è î p-ìåäèàíå íà
ìèíèìóì, ÿâëÿþùåéñÿ ÷àñòíûì ñëó÷àåì çàäà÷è (1).
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