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2�1 Íàéäèòå ñîïðÿæåííûå ôóíêöèè ê ôóíêöèÿì:

à) |x|
p

p
, p ≥ 1;

á) ex−1;
â) f(x) = 1

2
< Qx, x > + < b, x > +c, ãäåQ� ïîëîæèòåëüíî îïðåäåëåííàÿ

n× n-ìàòðèöà, b, x ∈ Rn, c ∈ R;
ã) max{x1, . . . , xn}.

2�2 Ïóñòü ôóíêöèÿ f íå ÿâëÿåòñÿ âûïóêëîé, îïèøèòå åå âòîðóþ ñîïðÿæåííóþ

f ∗∗.

2�3 Íàéäèòå âàðèàöèè ôóíêöèîíàëîâ:

à) V [y] =
∫ b
a
yy′dx;

á) V [y] = y2(0) +
∫ 1

0
(xy + y′2)dx.

2�4 Èññëåäóéòå íà ýêñòðåìóì ôóíêöèîíàë

V [y] =

∫ 1

−1
(y − |x|)2dx.

2�5 Îïèøèòå êàñàòåëüíîå ïðîñòðàíñòâî Tx̂M ê ìíîæåñòâóM = {x ∈ C[0, 1] | sin(x(0)) =
sin(x(1)) = 0} â òî÷êå x̂(t) = πt

2
.

2�6 Íàéäèòå ïðîèçâîäíûå Ôðåøå:

à) f : H→ (a, x), a ∈ H, H � ãèëüáåðòîâî ïðîñòðàíñòâî;

á) f : H→ (x, x), H � ãèëüáåðòîâî ïðîñòðàíñòâî;

â) f : C([0, 1])→ R, f(x(·)) =
∫ 1

0
x3(t)dt.

2�7 Îïèøèòå ôîðìó îäíîðîäíîé íåðàñòÿæèìîé âåðåâêè, êîíöû êîòîðîé

çàêðåïëåíû â äâóõ ôèêñèðîâàííûõ òî÷êàõ âåðòèêàëüíîé ïëîñêîñòè.

2�8 Èññëåäóéòå íà ýêñòðåìóì ñëåäóþùóþ çàäà÷ó:∫ 1

0

ẋ2dt→ rmextr,

∫ 1

0

xdt = 1,

∫ 1

0

txdt = 0, x(0) = x(1) = 0.


