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23. Íåðàâåíñòâà�5. 15 îêòÿáðÿ

1. Âûâåäèòå èç íåðàâåíñòâà Éåíñåíà, ÷òî ïðè x > 1
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è âûâåäèòå èç ýòîãî íåðàâåíñòâà ðàñõîäèìîñòü ãàðìîíè÷åñêîãî ðÿäà.

2. Âûâåäèòå èç íåðàâåíñòâà Éåíñåíà, ÷òî äëÿ ëþáûõ ïîëîæèòåëüíûõ

x, y, z òàêèõ, ÷òî x+ y + z = 1 âûïîëíåíî
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> 64.

3. Âûâåäèòå èç íåðàâåíñòâà Éåíñåíà, ÷òî ïëîùàäü n-óãîëüíèêà, âïè-

ñàííîãî â îêðóæíîñòü, íàèáîëüøàÿ, êîãäà ýòîò n-óãîëüíèê ïðàâèëüíûé.

4. Ïóñòü rk � ïîëîæèòåëüíûå ÷èñëà, rA � èõ ñðåäíåå àðè�ìåòè÷åñêîå,

rG � èõ ñðåäíåå ãàðìîíè÷åñêîå. Äîêàæèòå, ÷òî
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n
6

n
∏

k=1

(1 + rk) 6 (1 + rA)
n.

5. Âûâåäèòå èç íåðàâåíñòâà Éåíñåíà çàäà÷ó 13.7.: äëÿ íåîòðèöàòåëü-

íûõ ak è bk âûïîëíåíî
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6. Äîêàæèòå, ÷òî ÷èñåë x, y, z èç îòðåçêà [0, 1] âûïîëíåíî
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1 + y
+
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1 + z
+
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1 + x+ y
+ x2(y2 − 1)(z2 − 1) 6 2.

7. Äîêàæèòå, ÷òî åñëè 0 < r < 1 è êîìïëåêñíûå ÷èñëà z1, z2, . . . , zn

ëåæàò âíóòðè äèñêà D = {z : |z| 6 r}, òî ñóùåñòâóåò ÷èñëî z0 ∈ D, ÷òî

n
∏

j=1

(1 + zj) = (1 + z0)
n.
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