
9 ÍÁÔÅÍÁÔÉÞÅÓËÉÊ ËÌÁÓÓ 23 ÑÎ×ÁÒÑ 2010 ÇÏÄÁ.

îÅÒÁ×ÅÎÓÔ×Á { 1. õÐÒÁÖÎÅÎÉÑ.

îÁÐÏÍÎÉÍ, ÞÔÏ ÄÌÑ ÎÅÏÔÒÉÃÁÔÅÌØÎÙÈ ÞÉÓÅÌ ×ÙÐÏÌÎÅÎÙ ÎÅÒÁ×ÅÎÓÔ×Á Ï ÓÒÅÄÎÉÈ:
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(ÓÌÅ×Á ÎÁÐÒÁ×Ï: ÓÒÅÄÎÅÅ ÇÁÒÍÏÎÉÞÅÓËÏÅ, ÓÒÅÄÎÅÅ ÇÅÏÍÅÔÒÉÞÅÓËÏÅ, ÓÒÅÄÎÅÅ ÁÒÉÆÍÅÔÉÞÅÓËÏÅ, ÓÒÅÄ-

ÎÅÅ Ë×ÁÄÒÁÔÉÞÎÏÅ).
ðÒÉ a = b É ÔÏÌØËÏ ÐÒÉ ÜÔÏÍ ÕÓÌÏ×ÉÉ ÂÕÄÅÔ ÎÁÂÌÀÄÁÔØÓÑ ÒÁ×ÅÎÓÔ×Ï (×Ï ×ÓÅÈ ÎÅÒÁ×ÅÎÓÔ×ÁÈ ÃÅÐÏÞ-

ËÉ).

îÁÐÏÍÎÉÍ ÔÁËÖÅ, ÞÔÏ ÎÅÒÁ×ÅÎÓÔ×Ï Ï ÓÒÅÄÎÉÈ ÏÂÏÂÝÁÅÔÓÑ ÎÁ ÌÀÂÏÅ ÞÉÓÌÏ ÎÅÏÔÒÉÃÁÔÅÌØÎÙÈ ÐÅ-
ÒÅÍÅÎÎÙÈ (ÎÅÒÁ×ÅÎÓÔ×Ï ëÏÛÉ):

a1 + a2 + · · ·+ an
n > n

√a1a2 · · · · · an
÷ ÒÁ×ÅÎÓÔ×Ï ÜÔÏ ÏÂÒÁÝÁÅÔÓÑ ÔÏÌØËÏ ÐÒÉ ÓÏ×ÐÁÄÅÎÉÉ ×ÓÅÈ ÐÅÒÅÍÅÎÎÙÈ.

äÌÑ ÎÁÔÕÒÁÌØÎÙÈ n É ÌÀÂÏÇÏ x > −1 ×ÅÒÎÏ ÎÅÒÁ×ÅÎÓÔ×Ï âÅÒÎÕÌÌÉ: (1 + x)n > 1 + nx.

åÓÌÉ ÎÅ ÓËÁÚÁÎÏ ÉÎÏÅ, ×ÓÅ ÐÅÒÅÍÅÎÎÙÅ ÓÞÉÔÁÀÔÓÑ ÎÅÏÔÒÉÃÁÔÅÌØÎÙÍÉ.

1) äÏËÁÖÉÔÅ ÏÂÝÅÅ ÎÅÒÁ×ÅÎÓÔ×Ï Ï ÓÒÅÄÎÅÍ ÇÅÏÍÅÔÒÉÞÅÓËÏÍ É ÓÒÅÄÎÅÍ ÇÁÒÍÏÎÉÞÅÓËÏÍ:
n
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6 n
√a1a2 · · · · · an.

2) äÏËÁÖÉÔÅ ÞÔÏ (a1 + a2 + · · ·+ an)
(
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a1

+ 1
a2

+ · · ·+ 1
an

)
> n2.

3) äÏËÁÖÉÔÅ, ÞÔÏ ÅÓÌÉ a, b, c | ÓÔÏÒÏÎÙ ÔÒÅÕÇÏÌØÎÉËÁ, ÔÏ 1
b+c−a + 1

b+a−c + 1
a+c−b > 1

a + 1
b + 1

c .

4) óÕÍÍÁ ×ÓÅ×ÏÚÍÏÖÎÙÈ ÐÏÐÁÒÎÙÈ ÐÒÏÉÚ×ÅÄÅÎÉÊ ÞÅÔÙÒ£È ÐÏÌÏÖÉÔÅÌØÎÙÈ ÞÉÓÅÌ ÒÁ×ÎÁ 24. ëÁËÏÅ
ÎÁÉÂÏÌØÛÅÅ ÚÎÁÞÅÎÉÅ ÍÏÖÅÔ ÐÒÉÎÉÍÁÔØ ÐÒÏÉÚ×ÅÄÅÎÉÅ ÜÔÉÈ ÞÉÓÅÌ?

5) óÕÍÍÁ ×ÓÅ×ÏÚÍÏÖÎÙÈ ÐÏÐÁÒÎÙÈ ÐÒÏÉÚ×ÅÄÅÎÉÊ ÞÅÔÙÒ£È ÐÏÌÏÖÉÔÅÌØÎÙÈ ÞÉÓÅÌ ÒÁ×ÎÁ 24. ëÁËÏÅ
ÎÁÉÍÅÎØÛÅÅ ÚÎÁÞÅÎÉÅ ÍÏÖÅÔ ÐÒÉÎÉÍÁÔØ ÓÕÍÍÁ ÜÔÉÈ ÞÉÓÅÌ

6) ðÏÌÏÖÉÔÅÌØÎÙÅ ÞÉÓÌÁ p É q ÔÁËÏ×Ù, ÞÔÏ p + q = 1. ëÁËÏÅ ÍÉÎÉÍÁÌØÎÏÅ ÚÎÁÞÅÎÉÅ ÐÒÉÎÉÍÁÅÔ
×ÙÒÁÖÅÎÉÅ

(
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p
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7) äÏËÁÖÉÔÅ, ÞÔÏ ÄÌÑ ÌÀÂÏÇÏ ÎÁÔÕÒÁÌØÎÏÇÏ n ×ÅÒÎÏ: n√n! < n+1
2 .

8) äÏËÁÖÉÔÅ, ÞÔÏ ÄÌÑ b > 0 É ÌÀÂÏÇÏ ÎÁÔÕÒÁÌØÎÏÇÏ n ×ÅÒÎÏ
(1+bn

1+n
)n+1 > bn.

9) (ïÌÉÍÐÉÁÄÁ çäò, 1967 ÇÏÄ.) t1, t2, . . . , tn | ÐÏÌÏÖÉÔÅÌØÎÙÅ ÞÉÓÌÁ, S | ÉÈ ÓÕÍÍÁ. äÏËÁÖÉÔÅ,
ÞÔÏ t1

S−t1 + t2
S−t2 + · · ·+ tn

S−tn > n
n−1 .


