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�½ n, k ∈ N∗ (n > k), a1, a2, · · · , an ∈ (k − 1, k). e�¢ê x1, x2, · · · , xn

÷v: é?¿8Ü I ⊂ {1, 2, · · · , n}, |I| = k, k
P
i∈I

xi ≤
P
i∈I

ai, ¦ x1x2 · · · xn �

���.

·�@�ù´��/ª'�#L, Ø Ø%, JÝ¥���ê¯K. ù��

êKO�þØ�, Ì��	Æ)��«�êg�Ú�
Ä�õ.

ù�¯K<�Ã, ·�k5ïÄ^�. �,ù´��^�x4�¯K, �´

��þù�¯KÙ¢´��Ø�ª, Ï����/�~Ðß, Ò´ xi = ai��

¹. ����
{ü�¹�N´�y, 'X k = 1��¹, é²w�(; 
�X

Jù�Øéq��K����¹�Ò¬éÛ%, ¤±·�knd�&ù�(´

���/.

'uù�K·�kü«\Ãå»: �«´C�^�4�¯K5�, ,�«

´C¤Ø�ª5�. ��5`ùü«�Y«OØ�, �´3�K¥, C¤Ø�ª

��\�±?nmà, �Ò´?n ai: �Kk�� ai �����'X, XJ·

�üX�z�^�4�¯K, ÒJ±�  ai, ÏdC¤Ø�ª�\N´?n. �

=, ·�F"y² x1x2....xn ≤ a1.....an.

�e5·�ïÄ^�x. ù´�x^�, wå5ØN´?n; Ïd·�I

�{z^�x. éuØ�ª/�^�x, ÏL�ÑS'X�±r�
E,�^

�x{z���^�Ú�
S'X, ù�\N´?n. �K�^�`, ?¿�

{1, 2, ..., n}���f8 I k

X

i∈I
xi ≤

X

i∈I
ai, �=

X

i∈I
(ai − xi) ≥ 0.

ÂvFÏ: 2017-11-18; ?¾FÏ: 2017-11-27.
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Ïd, ·��±� ai = xi + bi ¿b� b1 ≤ b2 ≤ ... ≤ bn, ^�x=´

b1 + .... + bk ≥ 0Ú ai > bi. 5¿, ù´�dC/, ·�vk~f�K^�. ù�

é­�, Ø�ªp¡�C/{z�¦þk��d�, ÄK�U�L.

y3·��y²�ªf�ÒC¤

nY

i=1

(ai − bi) ≤
nY

i=1

ai.

ù���Ð?Ò´)�
'u aiÚ xi�^�x, z�'u bi�. Ïd·�

y3�±é ai?1� 
. ØL�, �ªüà� aiC¤��, Ò�±?1� .

@o, ·��y²�Ø�ªÒC¤
nY

i=1

(1− bi
ai
) ≤ 1.

@o·�5��>. � ai ��ÿ�9 bi ��K5: Ïd·��±Ø��

bl < 0 ≤ bl+1. ùp�5¿: bi XJ�´�K�Ø�ª®²¤á, 
^��y


l ≤ k − 1. ¤± l����±b�� 1 ≤ l ≤ k − 1. @o
nY

i=1

(1− bi
ai
) ≤

lY

i=1

(1− bi
k − 1

)
nY

i=l+1

(1− bi
k
).

ù��yªfz�
lY

i=1

(1− bi
k − 1

)
nY

i=l+1

(1− bi
k
) ≤ 1.

·�UY5w. ù�Ú�´vk� LÞ�. XJù�Ø�ª�3�~,

·��±� ai ¿©�C k − 1½ k, ù��Ø�ªÒØé. �k��:, ·�

ò ai ���@
 i¥ bi ´K�, ¤±^� ai > bi �vk�\r. �½�3%

ù
:. ^�x ai > bi ù��ÿÒz� bi < k. �e5·�UY?n�K,

duK�ÀÜØ�Ð?n, ·�b� ci = −bi(i = 1, 2, ..., l), @o�K^�=

c1 + ....+ cl ≤ bl+1 + ....+ bk. Ø�ªz�
lY

i=1

(1 +
ci

k − 1
)

nY

i=l+1

(1− bi
k
) ≤ 1.

·�5ïÄù�ªf�>. �>kn¬: ci, bi(l + 1 ≤ i ≤ k), bi(k + 1 ≤ n).

ùn«¥1n«�Ð?n: 1n«��k��, ·���±�¤�� (�Ò´

n = k + 1��¹): ù��g,Ø¬L. éu bk+1, Ùe.�k��S^��å,

@·�Ò���¤ bk. ù�Ø¬�L. (5¿: ùÙ¢´éu1n«� bi^^�

4��g�.) Ø�ªd�z�

lY

i=1

(1 +
ci

k − 1
)

kY

i=l+1

(1− bi
k
)(1− bk

k
) ≤ 1.

yP bl+1 + .... + bk = t, K c1 + .... + cl ≤ t. Ú\ëþ t�, ci Ú bi 2Ã?
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Û�å'X, du ci/ �é¡5 ci�m�S'X���uvk
. @oïÄ

ci ���uïÄ��'u ci �^�4�¯K. ùØ(J, ����ÿ�>'u

ci�Ü©����, |^þ�Ø�ªÒ�±�K. @oØ�ªz�

(1 +
t

l(k − 1)
)l

kY

i=l+1

(1− bi
k
)(1− bk

k
) ≤ 1.

·��Xw bi. 5¿:^�w�·� bi < k. �>'u bi�Ü©Ñ´��, ¤

±c¡��ë¦ªf3 biþ����ÿ�� (þ�Ø�ª), 
�¡��ü��

k − lg�´�u�uc¡��ë¦ª�, �Ò�å�K; ù�3 biþ����

ÿU���Ò. �y3��, ·�E,U(@z�ÚÑvk�L
ù�K®²

C¤
��'u k, t, l�n�Ø�ª. d�Ø�ªz�

(1 +
t

l(k − 1)
)l(1− t

k(k − l)
)k−l+1 ≤ 1.

ù�Ø�ª��þ�Ò�±
. ,�«�\È¢��{´¦��ÑüN5.

�Ä��> t�Ü©'�{ü, ·�À�>� f(t)5ïÄ f(t)����, ù�

^¦�5?n. �
�B¦�, ü>�éê�Ø�ªz�

l ln(1 +
t

l(k − 1)
) + (k − l + 1) ln(1− t

k(k − l)
) ≤ 0.

Pþª�>� f(t), O��

f
′
(t) =

1

k − 1
− k − l + 1

k(k − l)
=

1− l

k(k − 1)(k − l)
≤ 0.

@o f(t) ≤ f(0) = 0. ù�Ò�¤
��)KL§. �

µ5 þ¡�)��,È¢, �´Ù¥Ny
�þ��ê¥�g�. y3·

�5­#£��e§�.

1. rrr���KKKlll^̂̂���444���¯̄̄KKK===���ØØØ���ªªª.

��þ5`, ^�4�¯KÒ´��Ø�ªÚ���E, 
Ø�ª��±£

�C�^�4�¯K, §�´�9�¤�. �´��ùü«¯K�?nÃ{q

k�
NØÓ: Ø�ªØ�½U��, �UÑyz�^�4�¯K�^�4�

Ø�½Ð¦�´Ø�ª¿ØJy��¹; Ø�ª�\�B?1�êC/,   

?1�N?n, 
^�4�¯K�Ã{  � �uN�½ö¦�, éC��

N?1?n; Ø�ª�±?1�
� , ù
� k�ÿ�±��{zªf, �

´�Ø�%Ò¬�L, 
^�4��¯K�?nÃ{  �\>&. �«'�

Ð�g��ª´r^�4�¯Kz�Ø�ª, 3Ø�ªy²¥%¹^�4�¯

K�g�.
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2. rrr^̂̂���xxxÏÏÏLLLSSS'''XXXzzz���������^̂̂���ÚÚÚSSS'''XXX.

�ÑS'X´Ø�ª�~��{, �,  ù��¬Ô�Ø�ª���é

¡5, �´V\�S'Xk��Ï·�{z^�½ö�±ò¯Kw���Ù.

3�K¥S'X{z^�x���^�, áê��{z
^�.

3. ���KKK©©©lll.

�K©lÒ´�ê¥�~~��?nÃã
, �K��K©l�·��K


 ai, ?
�±?1�Y?n. �K©l¯K  3^�x�Ú� 0 ù��k

�kK�^�x¥¦^, ÏLéK�����±rØ�ªz���Kê�Ø�

ª, ù�´·�²~ÙG?n�Ø�ª.

4. |||^̂̂///���ddd555000ggg���, ÅÅÅÚÚÚ{{{zzz.

·�3c¡�µ5¥õg�Ñù�K·��� ´Ø¬L½ö`´�d

�, ù�´·��Ø�ªÄkAT`k�Ä�� . |^/�d50g�, ·�

ÅÚÅÚ{z¯K, k{z^�x, 2{z ai, 2��{z^�x, ,�©¤n

ã, ©O?n, ��z�n�Ø�ª, 2¦�5� , ÚÚ{z, z8¯K. ��

·�5¿.

www.nsmath.cn 4


