
Èçâåñòèÿ Èíñòèòóòà ìàòåìàòèêèè èí�îðìàòèêè.Èæåâñê. 2006.�2(36)ÓÄÊ 519.615.5 Ì.Þ. Ïåòðîâpmike�udm.netÎ �ÅØÅÍÈÈ ÑÅ�ÈÉ ÁËÈÇÊÈÕ ÍÅËÈÍÅÉÍÛÕÓ�ÀÂÍÅÍÈÉ ÏÎËÞÑÍÛÌ ÌÅÒÎÄÎÌ ÍÜÞÒÎÍÀÊëþ÷åâûå ñëîâà: íåëèíåéíûå óðàâíåíèÿ, ïîëþñíûé ìåòîä ÍüþòîíàAbstrat. The systems of lose nonlinear equations problem solving isonsidered. Computational proedure based on polar Newton method isdesribed.�àññìàòðèâàåòñÿ çàäà÷à ïðèáëèæåííîãî ðåøåíèÿ ñåðèè máëèçêèõ ïî íåêîòîðîìó êðèòåðèþ n -ìåðíûõ ñèñòåì íåëèíåéíûõóðàâíåíèé âèäà Fi (x) = 0; (1)ãäå Fi (x) := (fi1 (x) ; fi2 (x) ; : : : ; fin (x))T , i = 1; 2; : : : ; m ;x := (x1; x2; : : : ; xn)T .Äëÿ ðåøåíèÿ ïîñëåäîâàòåëüíîñòè ñèñòåì (1) ñ ãëàäêèìèâåêòîð-�óíêöèÿìè Fi ìîæíî ïîñòðîèòü âû÷èñëèòåëüíóþ ñõåìóíà îñíîâå êâàäðàòè÷íîñõîäÿùåéñÿ îäíîïàðàìåòðè÷åñêîé ìîäè�è-êàöèè ïîëþñíîãî ìåòîäà Íüþòîíà [1℄. Ýòà ìîäè�èêàöèÿ äëÿ ñè-ñòåì âèäà F (x) = 0 îïðåäåëÿåòñÿ èòåðàöèîííîé �îðìóëîéx(k+1) = x(k) � hF 0 �x(k)��DGki�1F �x(k)� ; (2)ãäå k = 0; 1; 2; : : : ; x(0) � çàäàâàåìîå íà÷àëüíîå ïðèáëèæåíèå;Gk = diag F �x(k)� ; ìàòðèöà D åñòü n � n -ìàòðèöà, �îðìèðó-åìàÿ ïî ïðàâèëó D = (d; : : : ;d) ; âåêòîð d := (d1; d2; : : : ; dn)Tâûñòóïàåò â ðîëè ïàðàìåòðà ìåòîäà.205



Ñõåìàòè÷íûé àëãîðèòì ðåøåíèÿ ñåðèè óðàâíåíèé âèäà (1) ñ¾íàñòðîéêîé¿ âåêòîðíîãî ïàðàìåòðà d èòåðàöèîííîãî ìåòîäà (2)ñîñòîèò â ñëåäóþùåì:1) èç âûáðàííîãî íà÷àëüíîãî ïðèáëèæåíèÿ x(0) êàêèì-ëèáîìåòîäîì ñ çàäàííîé òî÷íîñòüþ íàõîäèòñÿ ïðèáëèæåííîå ðåøåíèåx̂� ïåðâîé ñèñòåìû ïîñëåäîâàòåëüíîñòè áëèçêèõ ñèñòåì (1);2) âû÷èñëÿþòñÿ ýëåìåíòû di âåêòîðà d ïî �îðìóëådi = nPj=1 �fi�xj �x(0)� �x̂�j � x(0)j �+ fi �x(0)��F �x(0)� ; x̂� � x(0)� ; i = 1; : : : ; n; (3)3) îñòàëüíûå ñèñòåìû ñåðèè (1) ðåøàþòñÿ ïîëþñíûì ìåòîäîì(2) ñ íàéäåííûì ïî �îðìóëå (3) ïàðàìåòðîì d èç ¾îáíîâëÿåìûõ¿íà÷àëüíûõ ïðèáëèæåíèé (òî åñòü äëÿ i -é ïî íîìåðó ñèñòåìû, êî-òîðóþ íåîáõîäèìî ðåøèòü, â êà÷åñòâå íà÷àëüíîãî ïðèáëèæåíèÿáåðåòñÿ ïðèáëèæåííîå ðåøåíèå (i� 1) -é ñèñòåìû).Ïðèìåíåíèå äàííîé ñõåìû ê ðåøåíèþ ñèñòåì íåëèíåéíûõóðàâíåíèé, âîçíèêàþùèõ ïðè ÷èñëåííîì èíòåãðèðîâàíèè äè��å-ðåíöèàëüíîãî óðàâíåíèÿ äâèæåíèÿ äîìåííîé ãðàíèöû ïðè ñêà÷êåÁàðêãàóçåíà [2℄, ïîçâîëèëî óìåíüøèòü âû÷èñëèòåëüíûå çàòðàòûâ ñðàâíåíèè ñ ïîäîáíîé ñõåìîé ñ èñïîëüçîâàíèåì êëàññè÷åñêîãîìåòîäà Íüþòîíà. Ñïèñîê ëèòåðàòóðû1. Âåðæáèöêèé Â.Ì., Ïåòðîâ Ì.Þ. Î ïîëþñíîì ìåòîäå Íüþòî-íà â êîíå÷íîìåðíûõ è â áàíàõîâûõ ïðîñòðàíñòâàõ // Æóðí.âû÷èñëèò. ìàòåìàòèêè è ìàò. �èçèêè. 2004. Ò. 44, � 6. Ñ. 979�985.2. Ëîìàåâ �.Â., Ïåòðîâ Ì.Þ., Õîäûðåâ À.Â. Î ìàòåìàòè÷åñêîììîäåëèðîâàíèè �Ï� â ïðîöåññå ïåðåêëþ÷åíèÿ áèñòàáèëüíûõ�åððîìàãíåòèêîâ // Âåñòíèê Óä�Ó, ñåðèÿ ¾Ôèçèêà¿. 2005.� 4. Ñ. 195�202. 206


