ÎÁÐÀÁÎÒÊÀ ÝÊÑÏÅÐÈÌÅÍÒÀËÜÍÛÕ ÄÀÍÍÛÕ


ÍÀ ÝÂÌ





Ñïåöèàëüíîñòü «ÏÎ»


8-îé ñåìåñòð


Ëåêöèÿ 2


	Îáðàáîòêà ýêñïåðèìåíòàëüíûõ äàííûõ î ôóíêöèè ìåòîäîì èíòåð-ïîëÿöèè ïî Áåðíøòåéíó (ñëó÷àè ðàçìåðíîñòåé 1 è 2).





	Ïðåäïîëîæèì, ÷òî íåêîòîðàÿ ôóíêöèÿ îäíîé ïåðåìåííîé �EMBED Equation.3��� çà-äàíà â òî÷êàõ �EMBED Equation.3��� äëÿ �EMBED Equation.3��� ïðè íåêîòîðîì ôèêñèðîâàííîì ÷èñëå �EMBED Equation.3���. Ýòî çíà÷èò, ÷òî îòðåçîê [0,1] ðàçáèò íà �EMBED Equation.3��� ðàâíûõ ÷àñòåé è ôóíêöèÿ  �EMBED Equation.3��� çàäàíà â òî÷êàõ äåëåíèÿ. Ïîëîæèì:


�EMBED Equation.3���.


Çäåñü �EMBED Equation.3��� - áèíîìèàëüíûé êîýôôèöèåíò (÷èñëî ñî÷åòàíèé èç �EMBED Equation.3��� ïî i ). Ýòîò ìíîãî÷ëåí íàçûâàåòñÿ ìíîãî÷ëåíîì Áåðíøòåéíà ôóíêöèè �EMBED Equation.3��� ñòåïåíè �EMBED Equation.3���. 


	Ìîæíî äîêàçàòü, ÷òî ïðè �EMBED Equation.3��� ôóíêöèÿ �EMBED Equation.3��� ñòðåìèòñÿ ê ôóíêöèè �EMBED Equation.3��� ðàâíîìåðíî ïî x â îòðåçêå [0,1]; áîëåå òîãî, àíàëîãè÷íîå óòâåðæ-äåíèå âåðíî â îòíîøåíèè ëþáîé ïðîèçâîäíîé ôóíêöèè �EMBED Equation.3���: ïðè �EMBED Equation.3��� �EMBED Equation.3��� ñòðåìèòñÿ ê �EMBED Equation.3��� ïðè ïðîèçâîëüíîì s (åñëè òîëüêî ó ôóíê-öèè �EMBED Equation.3��� åñòü íåïðåðûâíûå ïðîèçâîäíûå âñåõ ïîðÿäêîâ). 


	Ìîæíî òàêæå äîêàçàòü, ÷òî íà îòðåçêå [0,1] èìååò ìåñòî ñëåäóþùåå íåðàâåíñòâî:


�EMBED Equation.3���,


ãäå L - ÷èñëî, îãðàíè÷èâàþùåå ïåðâóþ ïðîèçâîäíóþ ôóíêöèè �EMBED Equation.3��� íà îòðåç-êå [0,1] (íàïðèìåð, ìàêñèìóì ýòîé ïðîèçâîäíîé, ó÷èòûâàÿ, ÷òî ïðîèçâîäíàÿ - íåïðåðûâíà).


	Ñëåäîâàòåëüíî, âîçíèêàåò âîçìîæíîñòü çàìåíÿòü çíà÷åíèÿ ôóíêöèè íà çíà÷åíèÿ åå ìíîãî÷ëåíà Áåíðíøòåéíà, óêàçûâàÿ ïðè ýòîì îøèáêó çàìåíû.


	Ñïåöèôèêà ñèòóàöèè, â êîòîðîé ïðèìåíèìà îïèñàííàÿ êîíñòðóêöèÿ â òîì, ÷òî èñõîäíàÿ ôóíêöèÿ �EMBED Equation.3��� çàäàíà â òî÷êàõ äåëåíèÿ íà ðàâíûå ÷àñòè åäèíè÷íîãî îòðåçêà. Êðîìå òîãî, ïðèáëèæåíèå ôóíêöèè ñ çàäàííîé  òî÷íî-ñòüþ ïðîèçâîäèòñÿ â ëþáîé òî÷êå  îòðåçêà, ò.å. ðàâíîìåðíî. Íåòðóäíî ïåðå-íåñòè êîíñòðóêöèþ ñ åäèíè÷íîãî îòðåçêà íà îòðåçîê ïðîèçâîëüíûé,  êîòîðûé òàêæå äåëèòñÿ íà ðàâíûå ÷àñòè è â òî÷êàõ äåëåíèÿ çàäàåòñÿ èññëåäóåìàÿ ôóíêöèÿ. À èìåííî:


	ïóñòü �EMBED Equation.3��� çàäàíà íà îòðåçêå [a,b] â òî÷êàõ


�EMBED Equation.3���;


ïîëîæèì �EMBED Equation.3���; òîãäà ïîñëåäíåå âûðàæåíèå áóäåò ìåíÿòüñÿ ïî òî÷êàì äåëåíèÿ íà �EMBED Equation.3��� ðàâíûõ ÷àñòåé åäèíè÷íîãî îòðåçêà; ïóñòü


�EMBED Equation.3���;


çàìåíèâ â ïîñëåäíåì âûðàæåíèè y íà åãî âûðàæåíèå ÷åðåç x, ïîëó÷èì ìíî-ãî÷ëåí Áåðíøòåéíà íà ïðîèçâîëüíîì îòðåçêå:


�EMBED Equation.3���.


	Îáðàòèìñÿ òåïåðü ê ñëó÷àþ äâóõ ïåðåìåííûõ. Èòàê, ïóñòü ôóíêöèÿ �EMBED Equation.3��� çàäàíà â òî÷êàõ  �EMBED Equation.3��� åäèíè÷íîãî êâàäðàòà (n,m - ôèêñèðîâàíû, �EMBED Equation.3���): �EMBED Equation.3���. Ïîñòðîèì äâóìåðíûé ìíîãî÷ëåí Áåðíøòåéíà:


	�EMBED Equation.3���.


Îá ýòîì ìíîãî÷ëåíå ìîæíî äîêàçàòü óòâåðæäåíèå, àíàëîãè÷íîå îäíîìåð-íîìó ñëó÷àþ:


	äëÿ ëþáûõ �EMBED Equation.3���ïðè íàëè÷èè ó ôóíêöèè z íåïðåðûâíûõ ïðîèçâîäíûõ ñîîòâåòñòâóþùèõ ïîðÿäêîâ ìíîãî÷ëåíû





�EMBED Equation.3���  


ïðè �EMBED Equation.3��� ñòðåìÿòñÿ ðàâíîìåðíî îòíîñèòåëüíî x,y ê ôóíêöèè �EMBED Equation.3���.


	Ïîýòîìó ïðè çàäàííîé òî÷íîñòè âîçìîæíà çàìåíà ôóíêöèè â òî÷êå íà çíà÷åíèå ìíîãî÷ëåíà Áåðíøòåéíà â ýòîé òî÷êå â ïðîèçâîëüíîì ìåñòå åäè-íè÷íîãî êâàäðàòà. Äîêàçûâàåòñÿ, ÷òî åñëè ÷èñëà �EMBED Equation.3��� îãðàíè÷èâàþò ïåðâûå ÷àñòíûå ïðîèçâîäíûå ôóíêöèè z, òî äëÿ âñåõ òî÷åê åäèíè÷íîãî êâàäðàòà ñïðàâåäëèâî íåðàâåíñòâî:


�EMBED Equation.3���.





 	Òàê æå, êàê è â ñëó÷å îäíîé ïåðåìåííîé, ïðîâåäåííûå ïîñòðîåíèÿ îáîáùàþòñÿ íà ñëó÷àé íå åäèíè÷íîãî êâàäðàòà, à ëþáîãî ïðÿìîóãîëüíèêà ñî ñòîðîíàìè, ïàðàëëåëüíûìè îñÿì êîîðäèíàò.


	Íà ïðàêòèêå ôóíêöèÿ äâóõ ïåðåìåííûõ ðåäêî çàäàåòñÿ òàáëèöåé, òî÷êè êîòîðîé ðàñïîëîæåíû òàê, êàê ýòîãî òðåáóåò êîíñòðóêöèÿ Áåðíøòåéíà; ïîýòîìó òàáëèöó, êîòîðóþ òðåáóåò êîíñòðóêöèÿ Áåðíøòåéíà, ôîðìèðóþò ïî çàäàííîìó óñëîâèþ, ïðèáëèæåííî çàìåíÿÿ ôóíêöèþ â óçëàõ  ñîîòâåòñò-âóþùåé ðåøåòêè íà ÷èñëà, êîòîðûå ñòðîÿòñÿ òåì èëè èíûì ñïîñîáîì.
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