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Äèôôåðåíöèàëû
Çàäà÷à 1. Ðàññìîòðèì ïðîñòðàíñòâî ìàòðèö n×n ñ âåùåñòâåííûìè ýëåìåíòàìè êàê Rn2 .
Âû÷èñëèòå äèôôåðåíöèàë ñëåäóþùèõ îòîáðàæåíèé.
a) òðàíñïîíèðîâàíèå A → At;
b)A → A2;
c)A → Ak, k > 0;
d)A → det A â A = E;
e)A → det A â ïðîèçâîëüíîé òî÷êå;
f)A → A−1 â A = E;
g)A → A−1 â ïðîèçâîëüíîé òî÷êå.
Çàäà÷à 2. Â óñëîâèÿõ Çàäà÷è 1 âû÷èñëèòå âòîðîé äèôôåðåíöèàë â A = E äëÿ îòîáðàæå-
íèé
a)A → A2;
b)A → Ak, k > 0;
c)A → det A.
Çàäà÷à 3. Ðàññìîòðèì ìíîæåñòâî Pn ìíîãî÷ëåíîâ îäíîé âåùåñòâåííîé ïåðåìåííîé ñòå-
ïåíè n ñî ñòàðøèì êîýôôèöèåíòîì 1. Îòîæäåñòâèì Pn ñ Rn, ñîïîñòàâëÿÿ ìíîãî÷ëåíó
xn + an−1x

n−1 + · · ·+ a0 òî÷êó (an−1, . . . , a0).
a) Âû÷èñëèòå äèôôåðåíöèàë îòîáðàæåíèÿ Pn ×Pm → Pn+m, çàäàííîãî êàê (P, Q) → PQ.
b∗)Äîêàæèòå, ÷òî äèôôåðåíöèàë ýòîãî îòîáðàæåíèÿ âûðîæäåí â (P, Q) òîãäà è òîëüêî
òîãäà, êîãäà ó P è Q åñòü îáùèé êîðåíü.
Çàäà÷à 4. Óêàæèòå îáëàñòè, â êîòîðûõ ñëåäóþùèå ôóíêöèè âûïóêëû:
a) sin(x + y);
b)x3 + y3 − 3xy;
c)xy.
Çàäà÷à 5. Íàéäèòå ëîêàëüíûå ýêñòðåìóìû ôóíêöèé
a) z = x3 + y3 − 3xy;
b) z = sin(x) sin(y) sin(x + y);
c) z, çàäàííîé óðàâíåíèåì (x2 + z2 − 2)2 + y2 = 1;
d∗) z = xy ïðè óñëîâèè x3 + y3 − 3xy = 0.
Çàäà÷à 6. Äëÿ p > 1 ïóñòü |(x1, . . . , xn)|p = p

√
|x1|p + · · ·+ |xn|p.

a) Â êàêèõ òî÷êàõ ýòà ôóíêöèÿ äèôôåðåíöèðóåìà?
b)Äîêàæèòå, ÷òî ôóíêöèÿ p

√
xp

1 + · · ·+ xp
n âûïóêëà äëÿ xi > 0. Âûâåäèòå îòñþäà, ÷òî

|(x1, . . . , xn)|p � íîðìà íà Rn.
c∗)Ïóñòü p è q ñâÿçàíû óñëîâèåì 1

p
+ 1

q
= 1. Íàéäèòå óñëîâíûå ýêñòðåìóìû ôóíêöèè

|(x1, . . . , xn)|p|(y1, . . . , yn)|q ïðè óñëîâèè x1y1+ · · ·+xnyn = 1. Âûâåäèòå îòñþäà íåðàâåíñòâî
Ã¼ëüäåðà

x1y1 + · · ·+ xnyn 6 |(x1, . . . , xn)|p|(y1, . . . , yn)|q.

Çàäà÷à 7∗. Äîêàæèòå íåðàâåíñòâî Àäàìàðà. Ïóñòü A � ìàòðèöà ñ êîýôôèöèåíòàìè aij.
Òîãäà

| det(A)| 6
n∏

i=1

n∑
j=1

a2
ij.


