
Ïåðåñòàíîâî÷íîå íåðàâåíñòâî.

1. Ïåðåñòàíîâî÷íîå íåðàâåíñòâî. Ïóñòü a1 6 a2... 6 an è b1 6 b2... 6 bn � ïðîèç-
âîëüíûå íàáîðû âåùåñòâåííûõ ÷èñåë; c1, c2, ..., cn � ïðîèçâîëüíàÿ ïåðåñòàíîâêà ÷èñåë
b1, ..., bn. Òîãäà

a1bn + a2bn−1 + ...+ anb1 6 a1c1 + a2c2 + ...+ ancn 6 a1b1 + a2b2 + ...+ anbn.

Äîêàæèòå âñ¼, ÷òî íèæå ñ ïîìîùüþ ïåðåñòàíîâî÷íîãî íåðàâåíñòâà (÷èñëà âåçäå
ïðåäïîëàãàþòñÿ ïîëîæèòåëüíûìè):

2. an + bn + cn > abn−1 + bcn−1 + can−1

3. bc/a+ ac/b+ ab/c > a+ b+ c

4. a2/b2 + b2/c2 + c2/a2 > b/a+ c/b+ a/c

5. Íàéäèòå ìèíèìóì âûðàæåíèÿ sin3 x/ cosx+ cos3 x/ sinx ïðè 0 < x < π/2.

6. a4 + b4 + c4 > abc(a+ b+ c)

7. a+ b+ c = 1, òîãäà a2 + b2 + c2 > 1/3.

8. a, b, c � äëèíû ñòîðîí òðåóãîëüíèêà. Òîãäà a/(b+c−a)+b/(c+a−b)+c/(a+b−c) >
3.

9. (à) a/(b+ c) + b/(a+ c) + c/(a+ b) > 3/2;
(á) an/(b+ c) + bn/(a+ c) + cn/(a+ b) > (bn−1 + cn−1 + an−1)/2

10. a2/(a+ b)(a+ c) + b2/(b+ c)(b+ a) + c2/(c+ a)(c+ b) > 3/4.

11.Äîêàæèòå ñ ïîìîùüþ ïåðåñòàíîâî÷íîãî íåðàâåíñòâà íåðàâåíñòâî Êîøè-Áóíÿêîâñêîãî:

(a1b1 + a2b2 + ...+ anbn)
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2
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12. Äîêàæèòå ñ ïîìîùüþ ïåðåñòàíîâî÷íîãî íåðàâåíñòâà íåðàâåíñòâà î ñðåäíèõ:
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