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Ëèñòîê 4.

Çàäà÷à 1. Ïóñòü T2 � òîð, ïîëó÷åííûé âðàùåíèåì îêðóæíîñòè âîêðóã îñè OZ.
Äîêàæèòå, ÷òî ôóíêöèè x, y è z ÿâëÿþòñÿ ãëàäêèìè ôóíêöèÿìè íà T2.

Çàäà÷à 2. Ïóñòü M � ãëàäêîå êîìïàêòíîå ìíîãîîáðàçèå è f : M → R � ãëàäêàÿ

ôóíêöèÿ. Äîêàæèòå, ÷òî ñóùåñòâóåò òàêîå âëîæåíèå M â RN , ïðè êîòîðîì f îêàçû-

âàåòñÿ îãðàíè÷åíèåì êàêîé-òî êîîðäèíàòû íà M .

Çàäà÷à 3. Äîêàæèòå, ÷òî ãëàäêîå êîìïàêòíîå ìíîãîîáðàçèå M ñ êðàåì ìîæíî òàê

âëîæèòü â ïîëóïðîñòðàíñòâî xN+1 ≥ 0 ïðîñòðàíñòâà RN+1, ÷òî ∂M áóäåò ëåæàòü â

ãèïåðïëîñêîñòè xN+1 = 0.
Çàäà÷à 4. Ïðèâåäèòå ïðèìåð ãëàäêîé ôóíêöèè f : Rn → R ñ íåñ÷åòíûì ìíîæåñòâîì

êðèòè÷åñêèõ çíà÷åíèé.

Çàäà÷à 5. Íàéäèòå èíòåãðàë ïî êóáó [0, 1]n îò ôóíêöèé

max{x1, . . . , xn} è min{x1, . . . , xn}.
Çàäà÷à 6. Ïðè âñåõ α ∈ R íàéäèòå ñîáîëåâñêóþ ïðîèçâîäíóþ èëè äîêàæèòå, ÷òî

åå íåò, äëÿ ôóíêöèè |x|α íà åäèíè÷íîì øàðå â Rn.

Çàäà÷à 7. Ïóñòü f : Rn → R � ãëàäêàÿ ôóíêöèÿ íà åäèíè÷íîì êóáå I = [0, 1]n.
Ïóñòü

Ψ(x, s) = (x, f(x)) + s
(−f ′(x), 1)√
1 + |f ′(x)|2

Êàêîâ ãåîìåòðè÷åñêèé ñìûñë ìíîæåñòâà Qt = Ψ(I × [0, t])? Âû÷èñëèòå ïðåäåë

lim
t→0

t−1|Qt|.
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