
Íåðàâåíñòâî Êîøè-1.

Ïóñòü a > 0, b > 0. Òîãäà ñïðàâåäëèâû íåðàâåíñòâà ìåæäó ñðåäíèìè:

min(a, b) ≤ 2
1
a
+ 1

b

≤
√
ab ≤ a+ b

2
≤

√
a2 + b2

2
≤ max(a, b)

1. Ïóñòü x, y > 0. Äîêàæèòå, ÷òî x
y
+ y

x
≥ 2.

2. Ïóñòü x > 1. ×òî áîëüøå
√
x− 1 +

√
x+ 1 èëè 2

√
x?

3. Äîêàæèòå, ÷òî åñëè ïðîèçâåäåíèå äâóõ ïîëîæèòåëüíûõ ÷èñåë áîëüøå èõ ñóììû, òî èõ ñóììà
áîëüøå ÷åòûðåõ.

4. Ïóñòü x+ y = 1. Äîêàæèòå, ÷òî x8 + y8 ≥ 1
128

.

5. Ïðè êàêèõ x äðîáü 81+16x4

x2 ïðèíèìàåò íàèìåíüøåå çíà÷åíèå?

6. Íåîòðèöàòåëüíûå ÷èñëà x è y óäîâëåòâîðÿþò óñëîâèþ x+ y ≤ 1. Äîêàæèòå, ÷òî

12xy ≤ 4x(1− y) + 9y(1− x).

7. Äîêàæèòå íåðàâåíñòâî äëÿ ïîëîæèòåëüíûõ çíà÷åíèé ïåðåìåííûõ

a) 4
√
x1x2x3x4 ≤ x1+x2+x3+x4

4

á) 2n
√
x1x2 . . . x2n ≤ x1+x2+...+x2n

2n

â) 2n
√
x1x2 . . . x2n ≥ 2n

1
x1

+ 1
x2

+...+ 1
xn

ã)* Äîêàæèòå íåðàâåíñòâî Êîøè â îáùåì âèäå.
Ïóñòü x1, x2, . . . , xn > 0. Òîãäà ñïðàâåäëèâû íåðàâåíñòâà ìåæäó ñðåäíèìè:

n
1
x1

+ 1
x2

+ . . .+ 1
xn

≤ n
√
x1x2 . . . xn ≤

x1 + x2 + . . . xn

n
≤

√
x2
1 + x2

2 + . . .+ x2
n

n

8. Ðåøèòå óðàâíåíèå x4 + y4 + 2 = 4xy.

9. Íàéäèòå ìèíèìàëüíîå çíà÷åíèå âûðàæåíèÿ√
x2
1 + (1− x2)2 +

√
x2
2 + (1− x3)2 + . . .+

√
x2
n + (1− x1)2
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