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Öåëüþ ýòîé ðàáîòû ÿâëÿåòñÿ óñêîðåíèå âû÷èñëåíèÿ íàïðÿæåíèé Vl(I), l =
1, ..., n â êàæäîé òî÷êå ÂÀÕ (äëÿ êàæäîãî çíà÷åíèÿ òîêà I). Â ñëó÷àå íåïå-
ðèîäè÷åñêèõ ãðàíè÷íûõ óñëîâèé ðåøåíèå ñèñòåìû n íåëèíåéíûõ äèôôåðåí-
öèàëüíûõ óðàâíåíèé óäàëîñü ñâåñòè ê ðåøåíèþ îäíîãî óðàâíåíèÿ. Â ñëó÷àå
ïåðèîäè÷åñêèõ ãðàíè÷íûõ óñëîâèé ÷èñëî óðàâíåíèé óäàåòñÿ óìåíüøèòü â äâà
ðàçà. Èññëåäîâàíû ñâîéñòâà ñèììåòðèè ôóíäàìåíòàëüíîé ìàòðèöû. Ïîëó-
÷åííûå ðåçóëüòàòû ïîçâîëèëè ïîñòðîèòü àñèìïòîòèêó ïðè áîëüøèõ t ðåøå-
íèÿ ðàññìàòðèâàåìîé ñèñòåìû [(n + 1)/2] íåëèíåéíûõ äèôôåðåíöèàëüíûõ
óðàâíåíèé. Àñèìïòîòè÷åñêèå ôîðìóëû âû÷èñëÿþòñÿ äëÿ êàæäîãî çíà÷åíèÿ
òîêà I c èñïîëüçîâàíèåì ñèñòåìû REDUCE 3.8. Ðåçóëüòàòû , ïîëó÷åííûå ñ
èñïîëüçîâàíèåì àñèìïòîòè÷åñêèõ ôîðìóë õîðîøî ñîãëàñóþòñÿ ñ ÷èñëåííûìè
ðåçóëüòàòàìè âïëîòü äî êðèòè÷åñêîé òî÷êè, ãäå ÷èñëåííîå ðåøåíèå áûñòðî
ñïàäàåò ê íóëþ. ×èñëåííîå ðåøåíèå áûëî ïîëó÷åíî ïî ñõåìå Ðóíãå-Êóòòà
÷åòâåðòîãî ïîðÿäêà òî÷íîñòè. Â ñëó÷àå íåïåðåîäè÷åñêèõ ãðàíè÷íûõ óñëîâèé
ïîëîæåíèå êðèòè÷åñêîé òî÷êè îïðåäåëÿëîñü ïî áûñòðîìó âîçðàñòàíèþ âòî-
ðûõ ïðîèçâîäíûõ ðåøåíèÿ åäèíñòâåííîãî óðàâíåíèÿ. Ïðè ðåøåíèè ñèñòåìû
íå âèäíî ïðîñòîãî ïóòè îïðåäåëåíèÿ òî÷íîãî ïîëîæåíèÿ êðèòè÷åñêîé òî÷-
êè. Ðàçðàáîòàí ñëåäóþùèé ñìåøàííûé àëãîðèòì, êîòîðûé óòî÷íÿåò ïðèáëè-
æåííî çàäàííîå ðàñïîëîæåíèå êðèòè÷åñêîé òî÷êè. Ïðåäëàãàåòñÿ ñ÷èòàòü ïî
àñèìïòîòè÷åñêèì ôîðìóëàì, íå äîõîäÿ íà êîíå÷íîå ðàññòîÿíèå äî êðèòè÷å-
ñêîé òî÷êè. Äàëåå ñèñòåìà ðåøàåòñÿ ÷èñëåííî. Ìåòîä îïðîáîâàí íà ðàñ÷�åòå
ïåòëè ãèñòåðåçèñà äëÿ ñèñòåìû 19 äæîçåôñîíîâñêèõ ïåðåõîäîâ. Ïîëó÷åíî õî-
ðîøåå ñîãëàñîâàíèå ÷èñëåííûõ ðåçóëüòàòîâ ñ ðåçóëüòàòàìè, ïîëó÷åííûìè ñ
èñïîëüçîâàíèåì ïðåäëàãàåìîãî ñìåøàííîãî ÷èñëåííî-àíàëèòè÷åñêîãî ìåòîäà.
Ïðè ýòîì âðåìÿ ñ÷åòà ñîêðàòèëîñü â 5 ñ ëèøíèì ðàç.
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The aim of this work is to accelerate calculation of Voltages Vl(I) in each
point of IVC (for each value of current I) . In the case of non-periodic boundary
conditions, we reduced solution of the n equations system to solving a unique
equation. In the case of periodic boundary conditions we succeeded in reducing
the number of the equations by half as well. We studied the symmetry properties
of the fundamental matrix. The obtained results provide a way for developing
asymptotic formulas at big t for the solution of the system of [(n+1)/2] nonlinear
di�erential equations under consideration. The asymptotic formulas are calculated
for each value of current I by using the REDUCE 3.8 system. The results of
calculations performed by using the asymptotic formulas are in a good agreement
with numerical results up to the break point where the numerical solution decreases
to zero rapidly. Numerical results are obtained by using the fourth order Runge-
Kutta scheme. In the case of non-periodic boundary conditions the exact location
of the break point is determined by a rapid increasing of the second order di�erences.
In the case of periodic boundary conditions there is no simple way for determining
the exact location of the break point. Instead we developed a mixed numerical
and analytical algorithm calculating the exact location of the break point from
an approximately given location. We suggest to perform the calculation by using
asymptotic formulas, not nearing some �nite distance to the break point. Then
the system is solved numerically. This method was tested in the calculation of a
hysteresis loop for the stack of 19 Josephson junctions. The numerical result and
the result obtained by using the developed mixed method are in a good agreement.
And the calculation time decreased more than 5 times.
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