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1. �àçíîáîé ïî àëãåáðå. 5 èþíÿ

1. Ïóñòü 1 < x < y < z � äåéñòâèòåëüíûå ÷èñëà. Êàêîå èç ñëåäóþùèõ

âûðàæåíèé íàèáîëüøåå, à êàêîå � íàèìåíüøåå: x+ yz, y + zx, z + xy?

2. Äîêàæèòå, ÷òî åñëè a+ b+ c = 0 è ÷èñëà a, b, c îòëè÷íû îò íóëÿ, òî

a2 + b2

a + b
+

b2 + c2

b+ c
+

c2 + a2

c+ a
=

a4 + b4 + c4

abc
.

3. Â ñòðî÷êó âûïèñàíû 100 ÷èñåë. Êàæäîå ÷èñëî, íà÷èíàÿ ñî âòîðîãî,

íå ìåíüøå ïðåäûäóùåãî; ñóììà âñåõ ÷èñåë ðàâíà 10; ñóììà ëþáûõ 30

÷èñåë íå ìåíüøå 2. Êàêîå íàèìåíüøåå ÷èñëî ìîæåò ñòîÿòü íà 96 ìåñòå?

4. Íàòóðàëüíîå ÷èñëî n âûáðàíî ìåæäó äâóìÿ êâàäðàòàìè ïîñëåäîâà-

òåëüíûõ íàòóðàëüíûõ ÷èñåë, ïðè÷åì ìåíüøèé èç ýòèõ êâàäðàòîâ ìåíü-

øå n ðîâíî íà s, à áîëüøèé � áîëüøå n ðîâíî íà t. Äîêàæèòå, ÷òî ÷èñëî

n− st � êâàäðàò öåëîãî ÷èñëà.

5. �åøèòå â ðàçëè÷íûõ íàòóðàëüíûõ ÷èñëàõ óðàâíåíèå

x3 + y3 + z3 = (x+ y + z)2.

6. �àññìîòðèì ÷èñëà

a =
1
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+

1
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+ . . .+

1

192
.

Äîêàæèòå, ÷òî b < 3a.

7. Ñðåäè ÷èñåë 1, 2, . . . , 2n âûáðàëè n ÷èñåë òàê, ÷òî íèêàêèå äâà âû-

áðàííûõ ÷èñëà íå äàþò â ñóììå 2n+1. Îêàçàëîñü, ÷òî ñóììà âûáðàííûõ

÷èñåë ðàâíà

n(2n+1)
2

. Íàéäèòå ñóììó èõ êâàäðàòîâ.
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