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1. Äàíà ôóíêöèÿ

f(x, y) =
1

2
(x2 + 69y2)

Ðåàëèçîâàòü ãðàäèåíòíûé ñïóñê äëÿ ýòîé ôóíêöèè.

(1á) Ðåàëèçîâàòü ìåòîä òÿæåëîãî øàðèêà

xk+1 = xk − α∇f(xk) + β(xk − xk−1).

(1á) Ðåàëèçîâàòü ìåòîä Íåñòåðîâà.

(1á) Ðåàëèçîâàòü ìåòîä ×åáûøåâà, ò. å. ïîäîáðàòü êîýôôèöèåíòû αk

â

xk = x0 −
k−1∑
i=0

αik∇f(xi)

òàê, ÷òîáû âûïîëíÿëîñü

xk − x∗ = Pk(A)(x0 − x∗),

ãäå Pk(A) � ìíîãî÷ëåí ñ ìëàäøèì êîýôôèöèåíòîì 1, èìåþùèé
íàèìåíüøåå ìàêñèìàëüíîå îòêëîíåíèå îò íóëÿ íà îòðåçêå [1, 69].

(2á) Ðåàëèçîâàòü ïðåäûäóùèé ïóíêò òàê, ÷òîáû ïåðåñ÷åò xk+1 ïî xk
çàíèìàë âðåìÿ O(1).

2. Äàíà ôóíêöèÿ

f(x, y) = ex+3y−0.1 + ex−3y−0.1 + e−x−0.1

Ðåàëèçîâàòü ãðàäèåíòíûé ñïóñê äëÿ ýòîé ôóíêöèè.

(2á) Ðåàëèçîâàòü ìåòîä Íåñòåðîâà äëÿ ýòîé ôóíêöèè.

Çàìåòêà. Ïî âñåì ïóíêòàì: âõîä � êîëè÷åñòâî èòåðàöèé k, âûõîä � ñòà-
òèñòèêà íà ïîñëåäíåé èòåðàöèè.


