
Êîíòðîëüíàÿ ðàáîòà ïî êóðñó �Ìåòîäû îïòèìèçàöèè�

1. Äàéòå îïðåäåëåíèå äèôôåðåíöèðóåìîé ïî Ôðåøå ôóíêöèè, îïðåäåëåííîé â

ãèëüáåðòîâîì ïðîñòðàíñòâå H.

2. Ñôîðìóëèðóéòå òåîðåìó Âåéåðøòðàññà äëÿ ñèëüíî âûïóêëûõ ôóíêöèîíàëîâ.

3. Â ïðîñòðàíñòâå E4 íàéäèòå ïðîåêöèþ òî÷êè (1,1,1,1) íà ìíîæåñòâî

X = {x = (x1, x2, x3, x4) ∈ E4 : x1 − 3x2 + x3 + x4 > 12}

4. Íàéäèòå âñå óãëîâûå òî÷êè ìíîæåñòâà

U =
{
u = (x, y) ∈ E2 : x > 0, y > 0, −2x+ 4y 6 4, x+ y > 2, 2x− 3y 6 6

}
Óêàæèòå âñå òî÷êè ìèíèìóìà ôóíêöèè

f(x, y) = 2x− 4y, u = (x, y) ∈ U

5. Ñ ïîìîùüþ ïðàâèëà ìíîæèòåëåé Ëàãðàíæà, ðåøèòå çàäà÷ó ìèíèìèçàöèè

f(x, y) = 2x2 + y2 → inf, X =
{
(x, y) ∈ E2 : 3x+ y > 4

}
6. Íàéäèòå ãðàäèåíò ôóíêöèîíàëà J(u) â òî÷êå u = u(t) = t2

J(u) =

1∫
0

x2(t;u)dt, ẋ = u(t), x(0) = 1, t ∈ [0, 1]

7. Äëÿ çàäà÷è áåçóñëîâíîé ìèíèìèçàöèè

f(x) = 2(x1 − 3)2 + 2(x2 + 1)2 + 2(x3 − 1)2 → min, x ∈ X = E3

âûïîëíèòå îäèí øàã êëàññè÷åñêîãî ìåòîäà Íüþòîíà, âçÿâ â êà÷åñòâå íà÷àëüíî-

ãî ïðèáëèæåíèÿ x0 =
1

2
·
(
3,−1, 1

)>
. Áóäåò ëè ïîëó÷èâøàÿñÿ òî÷êà ÿâëÿòüñÿ

ðåøåíèåì èñõîäíîé çàäà÷è?


