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Ëåêöèÿ 7





Îñíîâíûå õàðàêòåðèñòèêè ÑÌÎ. Ïóàññîíîâñêèé ïîòîê çàÿâîê, ýêñïîíåíöèàëüíîå âðåìÿ îáñëóæèâàíèÿ.





	Ðàññìîòðèì òåïåðü âåëè÷èíó �EMBED Equation.3���  ïðè �EMBED Equation.3���. Åñëè ýòà âåëè÷èíà ñòðåìèòñÿ ê íóëþ ïðè �EMBED Equation.3��� äëÿ âñåõ i,j òàêèõ, ÷òî �EMBED Equation.3��� èëè �EMBED Equation.3���, òî ÑÌÎ íàçûâàåòñÿ îðäèíàðíîé. Ïî ñìûñëó ýòî îçíà÷àåò, ÷òî â îðäèíàðíóþ ÑÌÎ çà êîðîòêèé ïðîìåæóòîê âðåìåíè íå ìîæåò ïîñòóïèòü áîëåå îäíîé çàÿâêè è èç îðäèíàðíîé ÑÌÎ çà êîðîòêèé ïðîìåæóòîê âðåìåíè íå ìîæåò âûéòè áîëåå îäíîé çàÿâêè.


	Ìû áóäåì â äàëüíåéøåì ðàññìàòðèâàòü òîëüêî ñòàöèîíàðíûå îðäèíàðíûå ÑÌÎ áåç ïîñëåäåéñòâèÿ.


	Çàìåòèì ñëåäóþùåå îáñòîÿòåëüñòâî. Ïóñòü �EMBED Equation.3���- âåðîÿòíîñòü òîãî, ÷òî ÑÌÎ ïîïàäàåò â òå÷åíèå âðåìåíè t â ñîñòîÿíèå Ej è �EMBED Equation.3��� - âåðîÿòíîñòü òîãî, ÷òî â íåêîòîðûé íà÷àëüíûé ìîìåíò âðåìåíè ÑÌÎ áûëà â ñîñòîÿíèè Ej. Åñëè îáîçíà÷èòü �EMBED Equation.3��� è �EMBED Equation.3���, òî, ñîãëàñíî ôîðìóëå ïîëíîé âåðîÿòíîñòè è ïðàâèëó óìíîæåíèÿ ìàòðèö, îêàæåòñÿ  âûïîëíåííûì ðàâåíñòâî:


�EMBED Equation.3���.


Ïðîìåæóòîê âðåìåíè ìåæäó ïîñëåäîâàòåëüíî ïîñòóïàþùèìè çàÿâêàìè â ÑÌÎ åñòü âåëè÷èíà ñëó÷àéíàÿ. Åñëè ôóíêöèÿ ðàñïðåäåëåíèÿ ýòîé ñëó÷àéíîé âåëè÷èíû èìååò âèä


�EMBED Equation.3���


ïðè íåêîòîðîì �EMBED Equation.3���, òî ïîòîê çàÿâîê íàçûâàåòñÿ ïóàññîíîâñêèì.


	Âðåìÿ, â òå÷åíèå êîòîðîãî î÷åðåäíàÿ çàÿâêà â ÑÌÎ íàõîäèòñÿ íà îáñëóæèâàíèè, òàêæå ÿâëÿåòñÿ âåëè÷èíîé ñëó÷àéíîé. Åñëè ôóíêöèÿ ðàñïðåäåëåíèÿ ýòîé ñëó÷àéíîé âåëè÷èíû èìååò âèä


�EMBED Equation.3���


ïðè íåêîòîðîì �EMBED Equation.3���, òî âðåìÿ îáñëóæèâàíèÿ íàçûâàåòñÿ ýêñïîíåíöèàëüíûì.


	Ïðåæäå, ÷åì àíàëèçèðîâàòü îñîáåííîñòè ÑÌÎ ñ ïóàññîíîâñêèì ïîòîêîì çàÿâîê è ýêñïîíåíöèàëüíûì âðåìåíåì îáñëóæèâàíèÿ, ïðèâåäåì íåêîòîðûå ñòàíäàðòíûå êîíñòðóêöèè.


Ïîëîæèì �EMBED Equation.3���è ââåäåì ìàòðèöó �EMBED Equation.3���. ×èñëî �EMBED Equation.3��� íàçûâàåòñÿ èíòåíñèâíîñòüþ ïåðåõîäà ÑÌÎ èç ñîñòîÿíèÿ �EMBED Equation.3��� â ñîñòîÿíèå �EMBED Equation.3���. Êîãäà �EMBED Equation.3���, ÷èñëî (�EMBED Equation.3���) íàçûâàþò èíòåíñèâíîñòüþ âûõîäà ÑÌÎ èç ñîñòîÿíèÿ �EMBED Equation.3���. Ïîëåçíî çàìåòèòü, ó÷èòûâàÿ, ÷òî ïðè �EMBED Equation.3���, à ïðè �EMBED Equation.3���, ñïðàâåäëèâû íåðàâåíñòâà:


ïðè �EMBED Equation.3���, à ïðè �EMBED Equation.3��� �EMBED Equation.3���.


Ìàòðèöà �EMBED Equation.3��� íàçûâàåòñÿ ìàòðèöåé èíòåíñèâíîñòåé ÑÌÎ.


	Ìîæíî äîêàçàòü, ÷òî âåðîÿòíîñòè �EMBED Equation.3���, ââåäåííûå â ýòîé ëåêöèè, óäîâëåòâîðÿþò ñèñòåìå ëèíåéíûõ äèôôåðåíöèàëüíûõ óðàâíåíèé


(7.1)                                 �EMBED Equation.3���


ïðè íà÷àëüíûõ óñëîâèÿõ �EMBED Equation.3��� (çäåñü �EMBED Equation.3���).


	Èç îðäèíàðíîñòè ÑÌÎ ñëåäóåò, ÷òî â åå ìàòðèöå èíòåíñèâíîñòåé îòëè÷íûìè îò íóëÿ ìîãóò áûòü ýëåìåíòû òîëüêî íà ãëàâíîé äèàãîíàëè è íà äâóõ áëèæàéøèõ ê íåé è ïàðàëëåëüíûõ åé ëèíèÿõ:


�EMBED Equation.3���.


Ýòî îáñòîÿòåëüñòâî äåëàåò ñèñòåìó óðàâíåíèé (7.1) áîëåå êîíêðåòíîé. Â ÷àñòíîì ñëó÷àå, íàïðèìåð, ïðè ïóàññîíîâñêîì ïîòîêå âõîäíûõ çàÿâîê (ìîæíî ïðîâåðèòü, ÷òî â ýòîì ñëó÷àå ÑÌÎ áóäåò ñòàöèîíàðíîé, îðäèíàðíîé è áåç ïîñëåäåéñòâèÿ) è ïîëíîì îòñóòñòâèè îáñëóæèâàíèÿ (ýòî çíà÷èò, ÷òî çàÿâêè òîëüêî ïîñòóïàþò â ÑÌÎ, íî íå ïîêèäàþò ÑÌÎ) ìàòðèöà A ïðèíèìàåò âèä


�EMBED Equation.3���,


ïîñëå ÷åãî ñèñòåìà (7.1) ðåøàåòñÿ ðåêóððåíòíî ñòàíäàðòíûìè ñðåäñòâàìè. Â ðåçóëüòàòå ïîëó÷àåòñÿ îòâåò:


�EMBED Equation.3���.


Ýòî îçíà÷àåò, ÷òî â ÑÌÎ ñ ïóàññîíîâñêèì ïîòîêîì çàÿâîê è ëþáûì ðåæèìîì îáñëóæèâàíèÿ âåðîÿòíîñòü ïîñòóïëåíèÿ k çàÿâîê


çà âðåìÿ t ðàâíà �EMBED Equation.3���.
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