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✶✳ à✮ Ïî îêðóæíîñòè äëèíû ✶ ïî ÷àñîâîé ñòðåëêå ïðûãàåò êóçíå÷èê ïðûæêàìè ïî✲
ñòîÿííîé èððàöèîíàëüíîé äëèíû α✳ ➶ íåêîòîðîì ìåñòå íà ýòîé îêðóæíîñòè âûðûòà
ÿìêà äëèíû ε✳ ➘îêàæèòå✱ ÷òî ðàíî èëè ïîçäíî êóçíå÷èê ïîïàä➻ò â ÿìêó✳

á✮ ❰öåíèòå ñâåðõó êîëè÷åñòâî ïðûæêîâ✱ êîòîðîå ïîòðåáóåòñÿ êóçíå÷èêó äëÿ
ïîâòîðíîãî ïîïàäàíèÿ â ÿìêó✱ åñëè òî÷êà ñòàðòà íàõîäèòñÿ â öåíòðå ÿìêè✳

✷✳ Ïóñòü✱ êàê è â ïðåäûäóùåé çàäà÷å✱ êóçíå÷èê ïðûãàåò ïî îêðóæíîñòè ñ èððàöèî✲
íàëüíûì øàãîì α è ãäå✲òî íà îêðóæíîñòè åñòü ÿìêà ðàçìåðà ε✳ Ïóñòü çà n ïðûæêîâ

êóçíå÷èê ïîïàë â ÿìêó k(n) ðàç✳ ➘îêàæèòå✱ ÷òî limn→∞

k(n)
n

= ε.

✸✳ ×åðåç äâà óçëà êëåò÷àòîé áóìàãè ïðîâåäåíû ïàðàëëåëüíûå ïðÿìûå✳ ➘îêàæèòå✱
÷òî â îáðàçîâàâøåéñÿ çàìêíóòîé ïîëîñå ëåæèò áåñêîíå÷íî ìíîãî óçëîâ ñåòêè✳
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óëèòîê k1, . . . , kn ñî ñêîðîñòÿìè α1, α2, . . . , αn✳ ➘îêàæèòå✱ ÷òî åñëè ÷èñëà α1, . . . , αn

ëèíåéíî íåçàâèñèìû íàä Q✱ òî íåçàâèñèìî îò ïîëîæåíèÿ ÿìîê ñ äëèíàìè ε1, . . . , εn
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✹✳ à✮ ➮ç íåïðåðûâíîé òåîðåìû ✃ðîíåêåðà äëÿ n óëèòîê âûâåäèòå äèñêðåòíóþ
òåîðåìó ✃ðîíåêåðà äëÿ n êóçíå÷èêîâ✳
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òåîðåìó ✃ðîíåêåðà äëÿ n+ 1 óëèòêè✳

✺✳ ❮àïîìíèì✱ ÷òî n✲ìåðíûé òîð ✖ ýòî äåêàðòîâî ïðîèçâåäåíèå n îêðóæíîñòåé✱ èëè
æå n✲ìåðíûé êóá✱ â êîòîðîì òî÷êè ñ êîîðäèíàòàìè âèäà (x1, . . . , xi−1, 0, xi+1, . . . , xn)
ñêëååíû ñîîòâåòñòâåííî ñ òî÷êàìè (x1, . . . , xi−1, 1, xi+1, . . . , xn)✳ Òîãäà â óñëîâèè òåî✲
ðåìû ✃ðîíåêåðà n êóçíå÷èêîâ✴óëèòîê✱ äâèãàþùèõñÿ ïî îêðóæíîñòè✱ ìîæíî çàìå✲
íèòü íà îäíîãî êóçíå÷èêà èëè óëèòêó✱ êîòîðûå äâèãàþòñÿ ïî n✲ìåðíîìó òîðó✱ è
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óëèòêà ïîïàäóò â ÿìêó âíå çàâèñèìîñòè îò å➻ ïîëîæåíèÿ✳ Ïðåäïîëîæèì✱ ÷òî ÿì✲
êà èìååò ðàçìåð ✭n✲ìåðíûé îáú➻ì✮ ε✳ Ïóñòü êóçíå÷èê ñäåëàë n ïðûæêîâ✱ k(n) èç
êîòîðûõ ïîïàëè â ÿìêó✳ ➚ óëèòêà ïîëçàëà âðåìÿ t✱ ïðè÷➻ì h(t) âðåìåíè ïðîâåëà â

ÿìêå✳ ➘îêàæèòå✱ ÷òî à✮ limn→∞
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