25. Âåðîÿòíîñòíîå ïðîñòðàíñòâî. ñëó÷àéíûå âåëè÷èíû. çàêîí áîëüøèõ ÷èñåë â ôîðìå ×åáûøåâà


Âåðîÿòíîñòíîå ïðîñòðàíñòâî - ýòî òðîéêà ((, À, Ð), ãäå 


	( ( ((( — ïðîñòðàíñòâî ýëåìåíòàðíûõ ñîáûòèé (èñõîäîâ) - íåïóñòîå ìíîæåñòâî, ýëåìåíòû ( êîòîðîãî èíòåðïðåòèðóþòñÿ êàê âçàèìíî èñêëþ÷àþùèå èñõîäû èçó÷àåìîãî ñëó÷àéíîãî ÿâëåíèÿ;


	À — íàáîð ïîäìíîæåñòâ ìíîæåñòâà (, íàçûâàåìûõ ñîáûòèÿìè. À ÿâëÿåòñÿ (-àëãåáðîé, ò.å. (((, åñëè (((( ( � EMBED Equation.2  ���((, (((((,...(( ( (i=1,( (i((;


	Ð âåðîÿòíîñòü — ôóíêöèÿ, îïðåäåëåííàÿ íà À è óäîâëåòâîðÿþùàÿ ñëåäóþùèì óñëîâèÿì:


1)  Ð (À) ((0 ((((;


2)  Ð (() ((


3)  ( ((i=1,((i) ((i=1,( P(Ai), åñëè ÀiAj (( ïðè i(j


  			(        3à) ( ((+() (((()+(((), ((((


       				3á) (((((((...((n(..., (((i(( ( n((lim P((n)((


Ïðèìåðû:


1) Ïóñòü (((((, ..., (s), ((((i(, ...,(ik(—âñåâîçìîæíûå ïîäìíîæåñòâà ìíîæåñòâà (


     Ð((()(...((((s)(((s ( ((A)((A (( (( (—êëàññè÷åñêîå îïð. âåðîÿòíîñòè


Ïóñòü ( — ìíîæåñòâî â n-ìåðíîì åâêëèäîâîì ïðîñòðàíñòâå, îáú¸ì ((() êîòîðîãî (( è êîíå÷åí. (- àëãåáðà ( ñîñòîèò èç âñåõ èçìåðèìûõ (ò.å. èìåþùèõ îáú¸ì) ïîäìíîæåñòâ (((.


     ((()(((()( (((), ((( — ãåîìåòðè÷åñêîå îïðåäåëåíèå âåðîÿòíîñòè.


	Ïóñòü çàäàíî âåðîÿòíîñòíîå ïðîñòðàíñòâî ((, (, ().


Ñëó÷àéíîé âåëè÷èíîé íàçûâàåòñÿ äåéñòâèòåëüíàÿ ôóíêöèÿ îò ýëåìåíòàðíîãî ñîáûòèÿ (((((), (((, äëÿ êîòîðîé ïðè ( äåéñòâèòåëüíûõ x ìíîæåñòâî ((: ((()(x( ïðèíàäëåæèò ( (ò.å. ÿâëÿåòñÿ ñîáûòèåì ) è äëÿ íåãî îïðåäåëåíà âåðîÿòíîñòü (((: ((()(õ( èëè ((((õ(. Ýòà âåðîÿòíîñòü, ðàññìàòðèâàåìàÿ êàê ôóíêöèÿ õ, íàçûâàåòñÿ ôóíêöèåé ðàñïðåäåëåíèÿ ñëó÷àéíîé âåëè÷èíû ( è îáîçíà÷àþò F((x). Ñ ïîìîùüþ F((x) ìîæíî îäíîçíà÷íî îïðåäåëèòü ((((() äëÿ áîðåëåâñêèõ ìíîæåñòâ íà ÷èñëîâîé ïðÿìîé. ((((() êàê ôóíêöèÿ ( íàçûâàåòñÿ ðàñïðåäåëåíèåì âåðîÿòíîñòåé ñëó÷àéíîé âåëè÷èíû (.


Ïðèìåðû:


Åñëè � EMBED Equation.2  ���p((x) >= 0 ( x:


1) àáñîëþòíî íåïðåðûâíûå ðàñïðåäåëåíèÿ:


({(((}= � EMBED Equation.2  ��� , ãäå p(x) - ïëîòíîñòü âåðîÿòíîñòè


2) äèñêðåòíûå ðàñïðåäåëåíèÿ - çàäàþòñÿ êîíå÷íûì èëè ñ÷åòíûì íàáîðîì âåðîÿòíîñòåé


({(=õÊ}:  � EMBED Equation.2  ���,    � EMBED Equation.2  ���


Ñâîéñòâà:


1) lim x->( F((x) = 1


2) lim x->-( F((x) = lim x->-( P((<x) = 0


3) F((x) - íåóáûâàþùàÿ ôóíêöèÿ


4) F((x) îäíîñòîðîííå íåïðåðûâíà (ñëåâà, åñëè F((x)=P((<x)) lim x->x0- F(x) = F(x0)


Ìàòåìàòè÷åñêèì îæèäàíèåì ñëó÷àéíîé âåëè÷èíû ( íàçûâàåòñÿ ÷èñëî M( = � EMBED Equation.2  ���, åñëè èíòåãðàë Ëåáåãà  � EMBED Equation.2  ���. Åñëè ( èìååò ïëîòíîñòü, òî M( = � EMBED Equation.2  ���. Åñëè ( - äèñêðåòíà, òî Ì( = � EMBED Equation.2  ���, åñëè ðÿä ñõîäèòñÿ àáñîëþòíî. Â îáùåì ñëó÷àå M( = � EMBED Equation.2  ���.


Äèñïåðñèåé ñëó÷àéíîé âåëè÷èíû ( íàçûâàåòñÿ ÷èñëî D( = M� EMBED Equation.2  ���={îïðåäåëåíèå ìàòåìàòè÷åñêîãî îæèäàíèÿ}=� EMBED Equation.2  ���


Íåðàâåíñòâî ×åáûøåâà


� EMBED Equation.2  ���	� EMBED Equation.2  ���


Äîêàçàòåëüñòâî:


� EMBED Equation.2  ���	Òàê êàê â îáëàñòè èíòåãðèðîâàíèÿ  � EMBED Equation.2  ���� EMBED Equation.2  ��� 1 ,


òî   � EMBED Equation.2  ��� =  � EMBED Equation.2  ���.


Òåîðåìà ×åáûøåâà


Åñëè (1, (2,..., (n - ïîñëåäîâàòåëüíîñòü ïîïàðíî íåçàâèñèìûõ ñëó÷àéíûõ âåëè÷èí, èìåþùèõ êîíå÷íûå äèñïåðñèè, îãðàíè÷åííûå îäíîé è òîé æå ïîñòîÿííîé Ñ: D(1 � EMBED Equation.2  ���, D(2 � EMBED Equation.2  ���,..., D(n � EMBED Equation.2  ��� , òîãäà � EMBED Equation.2  ���.


Äîêàçàòåëüñòâî:


Ïî ñâîéñòâàì äèñïåðñèè: � EMBED Equation.2  ���  => � EMBED Equation.2  ���


Èç íåðàâåíñòâà ×åáûøåâà: � EMBED Equation.2  ��� � EMBED Equation.2  ��� ,n->( => 


� EMBED Equation.2  ��� òàê êàê P íå ìîæåò áûòü > 1.


Ñâîéñòâà âåðîÿòíîñòè (èç îïðåäåëåíèÿ):


Åñëè À(Â, òî Ð(Â\À) = Ð(Â) - Ð(À)�Ò.ê. Â=À+(Â\À), À((Â\À) = 0	=> 	Ð(Â) = Ð(À) + Ð(Â\À)�Àíàëîãè÷íî À1(À2(À3(... (Àn(... è (n=1,( Àn = 0  =>  limP(An)=0


Åñëè À(Â, òî Ð(À) <= P(B)


A(A => 0<=P(A)<=1


P(� EMBED Equation.2  ���)=1-P(A)


P(()=0


Ïðèìåðû ðàñïðåäåëåíèé:


P((=a) = 1	?!


P((=k) = � EMBED Equation.2  ��� , k=0, (	Ïóàññîíà


p(x)=1/(b-a) íà [a, b]		Ðàâíîìåðíîå


p(x)= � EMBED Equation.2  ���		Íîðìàëüíîå (m, ()


Äîêàçàòåëüñòâî íåïðåðûâíîñòè F((x) ñëåâà (ñì. âûøå):


Ïóñòü {yN} íåóáûâàåò è -> x0. Òîãäà ( ïîñëåäîâàòåëüíîñòü âëîæåííûõ ñîáûòèé:


(( < yN) ( (( < yN+1) ..., (n=1,( (( < yN) = (( < x0)


lim P(( < yN) = P(( < x0)	=> 	 � EMBED Equation.2  ���F(x) = F(x0)


