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Íà ïðèìåðå çàäà÷è î çàêðèòè÷åñêîì ïîâåäåíèè ïðîäîëüíî ñæàòîãî ñòåðæíÿ íà
ãðàíèöå äâóõ âèíêëåðîâñêèõ ñðåä [1] èëëþñòðèðóåòñÿ àëãîðèòì ëîêàëüíîãî ïå-
ðåáîðà âàðèàíòîâ, ïîçâîëÿþùèé èçáåæàòü ¾ïðîêëÿòèÿ ðàçìåðíîñòè¿.

Êëþ÷åâûå ñëîâà: íåëèíåéíûå ñïåêòðàëüíûå çàäà÷è, êîíå÷íî-ðàçíîñòíàÿ àïïðîê-
ñèìàöèÿ, ïåðåáîð âàðèàíòîâ, ñîáñòâåííàÿ ôîðìà.

Ââåäåíèå

Ïðåäëàãàåòñÿ àëãîðèòì, ïîçâîëÿþùèé èññëåäîâàòü óñòîé÷èâîñòü îäíî-
ìåðíûõ ýëåìåíòîâ êîíñòðóêöèé íà ãðàíèöå äâóõ óïðóãèõ ñðåä ñ äîñòàòî÷-
íî áîëüøîé òî÷íîñòüþ. Ïîãðåøíîñòü äàííîãî àëãîðèòìà ëåæèò â ðàìêàõ
ïîãðåøíîñòè ïðèìåíÿåìîé êîíå÷íî-ðàçíîñòíîé àïïðîêñèìàöèè.

Ïîñòàíîâêà çàäà÷è

Èññëåäóþòñÿ çàäà÷è, îñîáåííîñòüþ êîòîðûõ ÿâëÿåòñÿ íåëèíåéíîñòü,
îáóñëîâëåííàÿ ñðåçêîé ôóíêöèè ïðîãèáà. Â îáùåé ôîðìå òàêèå çàäà÷è
ìîãóò áûòü ñôîðìóëèðîâàíû ñëåäóþùèì îáðàçîì. Ðàññìîòðèì îïåðàòîð-
íîå óðàâíåíèå

Au + Bu+ + Cu− = λQu, (1)

ãäå A,Q� îïåðàòîðû, äåéñòâóþùèå â íåêîòîðîì ãèëüáåðòîâîì ïðîñòðàí-
ñòâå; B, C � îïðåðàòîðû óìíîæåíèÿ íà íåîòðèöàòåëüíóþ ôóíêöèþ;

u+ = max {0, u} , u− = min {0, u}

� ñðåçêè ôóíêöèè u. Çàäà÷à íà óñòîé÷èâîñòü ôîðìóëèðóåòñÿ êàê çàäà÷à
íà ñîáñòâåííûå çíà÷åíèÿ äëÿ óðàâíåíèÿ (1) [1].

1Ðàáîòà âûïîëíåíà ïðè ïîääåðæêå òåìïëàíà Ìèíèñòåðñòâà îáðàçîâàíèÿ è íàóêè.
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Àëãîðèòì

Ñóòü àëãîðèòìà çàêëþ÷àåòñÿ â âûÿâëåíèè êà÷åñòâåííî àäåêâàòíîé
ñîáñòâåííîé ôîðìû íà îñíîâå ïîëíîãî ïåðåáîðà âàðèàíòîâ íà ¾ðåäêîé ñåò-
êå¿ ñ äàëüíåéøèì ïîñëåäîâàòåëüíûì óäâîåíèåì ÷èñëà å¼ óçëîâ ïóòåì äå-
ëåíèÿ ïîïîëàì è ïåðåáîðîì âàðèàíòîâ ëèøü âáëèçè êîðíåé ñîáñòâåííîé
ôîðìû.

Ðåçóëüòàòû
Îïèñàííûé âûøå àëãîðèòì ðåàëèçîâàí äëÿ ïðîäîëüíî ñæàòîãî ñòåðæ-

íÿ, à òàêæå äëÿ ñòåðæíÿ ïåðåìåííîé æåñòêîñòè, êðóãîâîé àðêè, êðóãëîé
ïëàñòèíû. Ïîëó÷åííûå ðåçóëüòàòû õîðîøî ñîãëàñóþòñÿ ñ àíàëèòè÷åñêè-
ìè ðåøåíèÿìè â ñëó÷àå óïðóãèõ îñíîâàíèé îäèíàêîâîé æåñòêîñòè [2, 3],
à â ñëó÷àå ñ îñíîâàíèÿìè ðàçëè÷íîé æåñòêîñòè ïðè ïëàâíîì ïåðåõîäå ê
îäíîðîäíîé óïðóãîé ñðåäå êðèòè÷åñêàÿ íàãðóçêà òàêæå ïëàâíî èçìåíÿåò-
ñÿ, ñòðåìÿñü ê ñîîòâåòñòâóþùåìó àíàëèòè÷åñêîìó ðåøåíèþ, ÷òî ÿâëÿåòñÿ
êîñâåííûì ïîäòâåðæäåíèåì ñõîäèìîñòè ïðåäëîæåííîãî àëãîðèòìà.
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E.V. Tulubenskaya
About stability of one dimensional elements at the boundary of Winkler's
ambiences

The algorithm of local search for variants is illustrated by the example of the problem
of post buckling behavior of a longitudinal compressed shank at the border of two
Winkler's ambiences. It allows the ¾curse of dimension¿ to be avoided.
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