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Ðàññìàòðèâàåòñÿ çàäà÷à ëèíåéíîãî ïðîãðàììèðîâàíèÿ ñ èíòåðâàëüíûìè îãðàíè÷åíèÿìè:

Ax = b, x ⩾ 0, c⊤x → min, (1)

A ⩽ A ⩽ A, b ⩽ b ⩽ b, (2)

ãäå A = (ai,j) ∈ Rm×n, A = (ai,j) ∈ Rm×n, b, b ∈ Rm×n, c ∈ Rn � èçâåñòíûå îáúåêòû;
A ∈ Rm×n, b ∈ Rm×n, x ∈ Rn � îáúåêòû, ïîäëåæàùèå îïðåäåëåíèþ. Ïðåäïîëàãàåòñÿ, ÷òî
çàäà÷à (1), (2) ðàçðåøèìà, ò.å., ñóùåñòâóþò ãèïîòåòè÷åñêèå (íåèçâåñòíûå) âåêòîð x0 ∈ Rn,
ìàòðèöà A0 ∈ Rm×n è âåêòîð b0 ∈ Rm òàêèå ÷òî 1) A0, b0 óäîâëåòâîðÿþò óñëîâèÿì (2); 2) ñî-
îòâåòñòâóþùàÿ çàäà÷à (1) ÿâëÿåòñÿ ñîáñòâåííîé; 3) x0 ÿâëÿåòñÿ åå íîðìàëüíûì ðåøåíèåì.

Ïðîáëåìó ïîñòðîåíèÿ óñòîé÷èâîãî ðåøåíèÿ çàäà÷è (1), (2) ñôîðìóëèðóåì êàê çàäà÷ó
îïðåäåëåíèÿ ìàòðèöû A∗ è âåêòîðîâ b∗, x∗ òàêèõ, ÷òî x∗ ÿâëÿåòñÿ íîðìàëüíûì ðåøåíèåì
ñîîòâåòñòâóþùåé çàäà÷è (1) è ñïðàâåäëèâû óñëîâèÿ A−A → 0, b−b → 0 ⇒ A∗ → A0, b

∗ → b0,
x∗ → x0.

Îïèðàÿñü íà ðåçóëüòàòû ðàáîò [1]�[3], ìîæíî ïîêàçàòü, ÷òî ñïðàâåäëèâà

Òåîðåìà. Ïóñòü ñèñòåìà ëèíåéíûõ íåðàâåíñòâ A
⊤
p − A⊤q ⩽ c, p, q ⩽ 0, ãäå p, q ∈ Rm,

ñîâìåñòíà. Òîãäà 1) ðàçðåøèìà çàäà÷à êâàäðàòè÷íîãî ïðîãðàììèðîâàíèÿ

x⊤x → min, A
⊤
p−A⊤q ⩽ c, Ax ⩽ b, −Ax ⩽ −b, c⊤x = b⊤(p− q), p, q, x ⩾ 0; (3)

2) îòíîñèòåëüíî âåêòîðà a = (aj) ∈ Rmn ðàçðåøèìà ñèñòåìà ëèíåéíûõ íåðàâåíñòâ

a ⩽ a ⩽ a, b ⩽ Xa ⩽ b, Ua ⩽ c,

ãäå ìàòðèöû X ∈ Rm×mn, U ∈ Rn×mn è âåêòîðû a, a ∈ Rmn ïîñòðîåíû ïî ïðàâèëàì

X =

 x⊤

x⊤

...
x⊤

 , U =
(
u1In u2In . . . umIn

)
,

a=(a1,1, ... , a1,n, a2,1, ... , a2,n, ... , am,1, ... , am,n)
⊤, a=(a1,1, ... , a1,n, a2,1, ... , a2,n, ... , am,1, ... , am,n)

⊤,

x, p, q � ðåøåíèå çàäà÷è (3), u = p− q, In � åäèíè÷íàÿ ìàòðèöà ïîðÿäêà n;
3) Âåêòîð x∗ = x, à òàêæå ìàòðèöà A∗ ∈ Rm×n è âåêòîð b∗ ∈ Rm, ïîñòðîåííûå ïî

ïðàâèëàì

A∗ =


a1 a2 . . . an

an+1 an+2 . . . a2n
. . . . . . . . . . . .

a(m−1)n+1 a(m−1)n+2 . . . amn

 , b∗ = A∗x∗,

ÿâëÿþòñÿ óñòîé÷èâûì ðåøåíèåì çàäà÷è (1), (2).
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