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The sto
hasti
 properties of time is studied. We suggest that epo
h of

elementary fa
t is random variable. The three laws of time are found.

Ââåäåíèå

Âðåìÿ, ñ ïîìîùüþ êîòîðîãî ×åëîâåê íàáëþäàåò Ìèð â äâèæåíèè (ðàçâèòèè),

íàçîâåì âðåìåíåì-ïîòîêîì. Âðåìÿ-ïîòîê ïîðîæäàåò ïîíÿòèå äëèòåëüíîñòü.

Ïîýòîìó âðåìÿ-ïîòîê ïðåäñòàâëÿåòñÿ â âèäå îäíîìåðíîãî ëèíåéíî óïîðÿäî÷åí-

íîãî êîíòèíóóìà è èçìåðÿåòñÿ ñ ïîìîùüþ ÷àñîâ. Âðåìÿ-ïîòîê èëè ÷àñû � ýòî

ñþðúåêòèâíîå îòîáðàæåíèå � :M! IR, ïîñðåäñòâîì êîòîðîãî ââîäèòñÿ ëèíåé-

íûé âðåìåííîé ïîðÿäîê � â Ìèðå ñîáûòèé: ñîáûòèå a ðàíüøå ñîáûòèÿ b, òî åñòü

ñèìâîëè÷åñêè a � b, åñëè �(a) � �(b).

Ïðåäïîëîæèì, ÷òî êðîìå âðåìåíè-ïîòîêà ñóùåñòâóåò âðåìÿ-ýïîõà, êîòîðîå

êàæäîìó íàáëþäàåìîìó ýëåìåíòàðíîìó �àêòó a ïðèïèñûâàåò ñëó÷àéíûì îáðà-

çîì äàòó � (ýïîõó) âî âðåìåíè-ïîòîêå è ìåñòî â ïðîñòðàíñòâå-âðåìåíè V

4

. Ýòî

è îçíà÷àåò, ÷òî äàòà � �àêòà a åñòü ñëó÷àéíàÿ âåëè÷èíà.

Êëàññè÷åñêèì ÿâëÿåòñÿ ïîäõîä, ïðåäïîëàãàþùèé, ÷òî åñëè �èêñèðîâàíû ÷à-

ñû, òî äëÿ �àêòà a åãî äàòà � � ýòî êîíêðåòíîå ÷èñëî. Ìû æå äîïóñêàåì, ÷òî

� ìîæåò èìåòü ëþáîå çíà÷åíèå, îäíàêî åãî ïîÿâëåíèå (ïðèïèñûâàíèå �àêòó a)

îïðåäåëÿåòñÿ ïëîòíîñòüþ �óíêöèè ðàñïðåäåëåíèÿ f

�

(t), ãäå t � êîîðäèíàòà â âå-

ðîÿòíîñòíîì ïðîñòðàíñòâå ýëåìåíòàðíûõ èñõîäîâ äàòû �àêòà a, îòíîñèòåëüíî

êîòîðîé ìîæíî ñ÷èòàòü, ÷òî � = t (áîëåå ïîäðîáíî ñì. â [1℄).

1. Çàêîí íåîïðåäåëåííîñòè îïèñàíèÿ äàòû

Èòàê, ïðèìåì, ÷òî ñâîéñòâî âðåìåíè, êîòîðîå ïðîÿâëÿåòñÿ â ¾âûáîðå¿ ìîìåíòà

âðåìåíè, îòâå÷àþùåãî �àêòó a, � ýòî ñëó÷àéíàÿ âåëè÷èíà, êîòîðóþ íàçûâàåì

âðåìåíåì-ýïîõîé. Ïóñòü ïëîòíîñòü ðàñïðåäåëåíèÿ f

�

(t) âðåìåíè-ýïîõè óäîâëå-

òâîðÿåò óñëîâèþ

lim

t!�1

tf

�

(t) = 0: (1)
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Ââåäåì âåëè÷èíó
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Ïîýòîìó ñðåäíåå êâàäðàòè÷íîå îòêëîíåíèå âåëè÷èíû D

�D =

p

DD =

p

MD

2

� (MD)

2

=

p

MD

2

: (3)

Âûÿñíèì ñìûñë âåëè÷èíû D îïðåäåëåííîé �îðìóëîé (2). Ïîñêîëüêó f

�

(t) �

ïëîòíîñòü ðàñïðåäåëåíèÿ âåëè÷èíû � , òî åå ñìûñë � ýòî âåðîÿòíîñòü òîãî, ÷òî

�àêò ïîëó÷èò ýïîõó, ëåæàùóþ íà îòðåçêå âðåìåíè-ïîòîêà [�; �+1℄, ãäå 1 � óñëîâ-

íàÿ åäèíèöà èçìåðåíèÿ âðåìåíè. Íî òîãäà, ïî àíàëîãèè ñ �îðìóëîé Áîëüöìàíà

äëÿ ýíòðîïèè, ìîæíî çàÿâèòü, ÷òî �


0

ln f

�

(t) � ýòî ýíòðîïèÿ âðåìåíè-ýïîõè.

Äðóãèìè ñëîâàìè, îíà õàðàêòåðèçóåò ìåðó äåçîðãàíèçàöèè �àêòà êàê ÿâëåíèÿ.

Ïîýòîìó âåëè÷èíà D(t) õàðàêòåðèçóåò ñêîðîñòü íàðàñòàíèÿ äåçîðãàíèçàöèè

�àêòà.

Êàê áóäåò ïîêàçàíî íèæå, ýòà ñêîðîñòü òåì áîëüøå, ÷åì óæå ãðàíèöû äëÿ

ëîêàëèçàöèè ÿâëåíèÿ â ïîòîêå âðåìåíè.

Âûâåäåì òåïåðü íåêîòîðûé çàêîí, êîòîðîìó ïîä÷èíÿåòñÿ âðåìÿ-ýïîõà.

Òåîðåìà. Åñëè âûïîëíåíî óñëîâèå (1), òî ñïðàâåäëèâî ñîîòíîøåíèå íåîïðåäå-

ëåííîñòè

p

(��)

2

+ (M� )

2

��D � 


0

: (4)

Äîêàçàòåëüñòâî. Äëÿ âûâîäà ñîîòíîøåíèÿ íåîïðåäåëåííîñòè ìû âîñïîëü-

çîâàëèñü ïðèåìîì, ñ ïîìîùüþ êîòîðîãî �.Âåéëü ïîëó÷àë ñîîòíîøåíèå íåîïðå-

äåëåííîñòè �åéçåíáåðãà [2, 
.69-70℄.

Èìååì íåðàâåíñòâî
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+
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�

2

dt: (5)

Âû÷èñëèì êàæäûé èç èíòåãðàëîâ â ïðàâîé ÷àñòè íåðàâåíñòâà (5). Ïðåæäå âñåãî

â ñèëó
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Èñïîëüçóÿ (1), ïîëó÷àåì
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È, íàêîíåö, èìååì äëÿ òðåòüåãî èíòåãðàëà
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Òàêèì îáðàçîì, èç (5)-(8) èìååì íåðàâåíñòâî
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ñïðàâåäëèâîå äëÿ ëþáîãî �. Ýòî âîçìîæíî, åñëè
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2. Îáîáùåííûé çàêîí âðåìåíè

è åãî ñëåäñòâèÿ

Â �îðìóëå (4) ñäåëàåì ïîäñòàíîâêó




0

= k

0

(M�)

2

; k

0

= 
onst > 0: (9)

Â ðåçóëüòàòå ïîëó÷àåì îáîáùåííûé çàêîí âðåìåíè

1

p
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2

+ (M� )

2

��D � k

0

(M�)

2

: (10)

Â çàâèñèìîñòè îò âõîäÿùèõ â (10) âåëè÷èí ìîæíî îòìåòèòü ñëåäóþùèå äâà

ñëåäñòâèÿ ýòîé �îðìóëû:

1. Ïóñòü jM� j � �� . Òîãäà

�D�� � k

0

(M�)

2

: (11)

Ýòî, êàê ëåãêî âèäåòü, âòîðîé çàêîí âðåìåíè, íî â áîëåå êîððåêòíîé �îð-

ìå, ÷åì ýòîò æå çàêîí â âèäå, äàííîì â [1℄. Èç (11) ñëåäóåò, ÷òî ÷åì äàëüøå

â ïðîøëîå (áóäóùåå) ìû óõîäèì (�t � jM� j ! 1), òåì áîëåå ñêàçûâàåòñÿ

çàêîí î íåîïðåäåëåííîñòè îïèñàíèÿ �àêòîâ. Ôîðìóëà (11) àâòîìàòè÷åñêè

ó÷èòûâàåò îãîâîðêó, êàñàþùóþñÿ ïðèìåíèìîñòè âòîðîãî çàêîíà âðåìåíè

è ïðîãîâîðåííóþ â [3℄.

2. Ïóñòü �� � jM� j. Òîãäà

k

0

jM� j � �D: (12)

Îòñþäà

�D!

jM� j!1

1;

ò.å. ñêîðîñòü äåçîðãàíèçàöèè �àêòîâ íàðàñòàåò ïî ìåðå èõ ¾ïîãðóæåíèÿ¿

â Ïðîøëîå. Îäíîâðåìåííî ýòî ãîâîðèò î áåçíàäåæíîñòè ïðîãíîçà �àêòîâ

äàëåêîãî Áóäóùåãî. Ôîðìóëà (12) � ýòî ÷åòâåðòûé çàêîí âðåìåíè.

Îòìåòèì, ÷òî òðåòèé çàêîí âðåìåíè [4℄, èìåþùèé âèä

�D � 


1

jM� j � 


1

�t; (13)

ãîâîðèò ñêîðåå î òîì, ÷òî â ëþáîé ìîìåíò âðåìåíè âåëè÷èíà �D íå ìîæåò áûòü

ïðîèçâîëüíî áîëüøîé.

Ìû íå èìååì ïîëíîöåííîãî âûâîäà òðåòüåãî çàêîíà âðåìåíè (13). Â ñëó÷àå

íîðìàëüíîãî ðàñïðåäåëåíèÿ òàêîé âûâîä òåì íå ìåíåå áûë âïåðâûå ñäåëàí â [7℄.

1

Çàìåòèì, ÷òî âûðàæåíèå (4) äîêàçûâàëîñü ïðè óñëîâèè, ÷òî 


0

> 0: �àâåíñòâî íóëþ

ìàòåìàòè÷åñêîãî îæèäàíèÿ âðåìåíè-ýïîõè M� îçíà÷àåò, ÷òî íàáëþäàåìîå íàìè ñîáûòèå íà-

õîäèòñÿ â íàñòîÿùåì. Ïîñêîëüêó ëþáîå òàêîå ñîáûòèå ïî ìåðå íàáëþäåíèÿ íåïðåðûâíûì

îáðàçîì âñå äàëüøå è äàëüøå óäàëÿåòñÿ â ïðîøëîå, òî ìû ñîâåðøåííî êîððåêòíî ìîæåì

ñ÷èòàòü, ÷òîM� 6= 0: Ïîýòîìó ïîëó÷àåìûé â ðåçóëüòàòå ïîäñòàíîâêè (9) â �îðìóëó (4) çàêîí

(10) îñòàåòñÿ ñïðàâåäëèâûì.
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Ïîëó÷åííàÿ â [7℄ �îðìóëà ñòðàäàåò ñóùåñòâåííûì íåäîñòàòêîì, îäíàêî îíà

ïîìîãëà óáåäèòüñÿ â ìàòåìàòè÷åñêîé âîçìîæíîñòè ÷åòâåðòîãî çàêîíà âðåìåíè

2

.

Ïðèâåäåì áîëåå óäà÷íûé âûâîä òðåòüåãî çàêîíà âðåìåíè. Ïóñòü òåïåðü ïëîò-
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Èñïîëüçóÿ äàííûé ðåçóëüòàò, à òàêæå ó÷èòûâàÿ (3) è (9), ïîëó÷àåì, ÷òî
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Ïðåíåáðåãàÿ ÷ëåíàìè âòîðîãî ïîðÿäêà, à òàêæå ó÷èòûâàÿ, ÷òî (M�)
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Âûðàæåíèå (15) ïðåäñòàâëÿåò òðåòèé çàêîí âðåìåíè [4℄, èìåþùèé â îáùåì

ñëó÷àå âèä
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2

Ôîðìóëà [7℄ ïîÿâèëàñü â ðåçóëüòàòå îáùåíèÿ îäíîãî èç àâòîðîâ ñ Ì.À.Äîáðåíêî.

3

Îòìåòèì, ÷òî M�
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= D� > 0: Â ñèëó ýòîãî (M�)
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2
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2
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Ýòî îãðàíè÷åíèå ïîçâîëÿåò íàì ïðèìåíèòü ðàçëîæåíèå â ðÿä Òåéëîðà.
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3. Êàê âû÷èñëÿåòñÿ âåðîÿòíîñòü äàòû?

×òî ïîíèìàåòñÿ ïîä âåðîÿòíîñòüþ äàòû �? Äàäèì îáúÿñíåíèå, ïðèâëåêàÿ èäåþ

ïàðàëëåëüíûõ âñåëåííûõ, èç êîòîðûõ ñîñòîèò ìóëüòèâåðñ [5, 6℄.

Â êàæäîé èç ïàðàëëåëüíûõ âñåëåííûõ, à ýòî ëîðåíöåâû ìíîãîîáðàçèÿ V

4

�

,

� 2 A, ââåäåì ÷àñû t. Äîïóñòèì, ÷òî îíè ñèíõðîíèçèðîâàíû. Ïóñòü ÷èñëî

âñåëåííûõ, â êîòîðûõ â ìîìåíò � íàáëþäàåòñÿ �àêò a, ðàâíî N(�). Òîãäà âåðî-

ÿòíîñòü P

a

(t = �) äëÿ �àêòà a èìåòü äàòó � ðàâíà N(�)=N , ãäå N îáùåå ÷èñëî

ïàðàëëåëüíûõ âñåëåííûõ.

4. Ïî÷åìó äðåâíèå âåùè ñòàðåå ñîâðåìåííûõ?

Îòâåò äîñòàòî÷íî ïðîñòîé: äðåâíèå âåùè ñòàðåå ñîâðåìåííûõ ïî òîé ïðîñòîé

ïðè÷èíå, ÷òî èõ íàõîæäåíèå â Íàñòîÿùåì èìååò âåðîÿòíîñòü òåì ìåíüøóþ 1,

÷åì îíè äðåâíåå!

Èíà÷å ãîâîðÿ, åñëè �àêò a ¾èìåë ìåñòî â ïðîøëîì¿, åñëè Íàñòîÿùåå èìååò

äàòó � , à Ïðîøëîå äàòó �

1

; �

1

< � , òî N(�

1

) > N(�), ñëåäîâàòåëüíî, P

a

(t =

�

1

) > P

a

(t = �). Äðåâíÿÿ âåùü ïîòîìó è âûãëÿäèò ñòàðî (äðÿõëî, ïîòåðòî,

ðàçðóøåííî, ïîæåëòåâøå è ò.ä.) â Íàñòîÿùåì, ÷òî îíà áîëüøå ïðèíàäëåæèò

Ïðîøëîìó, ÷åì Íàñòîÿùåìó.

Íî è ýòî åùå íå âñå. Ëþáîé �àêò Ïðîøëîãî, íàõîäÿùèéñÿ â íåêîòîðîì

(íàèáîëåå âåðîÿòíîì) ¾ìåñòå¿ Ìèðà ñîáûòèé, ¾ñîîáùàåò î ñåáå¿ íàáëþäàòåëþ-

÷åëîâåêó â Íàñòîÿùåì, ò.å. íàáëþäàåòñÿ èì â ðàçëè÷íûõ �îðìàõ. Ýòè �îð-

ìû îäèíàêîâî ñòàðû, íî ðàçëè÷íû! Åñëè ðå÷ü èäåò îá èñòîðè÷åñêîì �àêòå-

äîêóìåíòå, òî ðàçëè÷íûå �îðìû äàííîãî äîêóìåíòà � ýòî ïðîòèâîðå÷èâûå ñâå-

äåíèÿ î �àêòå Ïðîøëîãî. Ôàêò Ïðîøëîãî ¾ñîîáùàåò¿ î ñåáå âî âñå áîëåå äåç-

îðãàíèçîâàííîì âèäå, êàê ãîâîðèò ÷åòâåðòûé çàêîí âðåìåíè (12), ïî ìåðå åãî

ïîãðóæåíèÿ â ãëóáü âåêîâ.
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