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1. ¤¤¤âââ���½½½ÂÂÂ

�¬°=;

µdIO�Ì6d�*;

ïÄêÆ�A^êÆ���Æö;

`DÆö.
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2. ¤¤¤âââ'''~~~���������

û½êÆ¿m¹Ä�oN¿Â;

2É�¬ (Æ.)�'5 (�¦);

:ß|!�I�é@Ò?1�l�ÚO;

k7�ïá���Ï�©�?��lÚONX.
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3. ¤¤¤âââööö������"""

¤âöNow�gC�¿m²{;

��'9S¹;

À¦��¿��ïÆ;

\D¦��¤J (êÆ©zï���Ü©).
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�N5`´¤õ�,�IU? (Uõ).

ïÆU?:

1.J,�ÖYO (Ø¿mÖ	,J�ÖêÆ¶Í,�Æ�©Ûp��á,

$� SteinX�);

2.õu�¦�J¯ (��IÐ«J¯��~,4J¯¤��«ÆS�S.);

3.²~]ÔJK (��;5å,úe5,��GÑ�m,=ù�Ã¤¼);

4.���o( (��´Jõ,JõâU,u,k|u�a/¤);

5.È4ë\?Ø��6.
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1971c, Carlson3 SIAM Revþ�Ñ��·Ü.��

â—–AÛ²þ�Ø�ª:

� x1, x2, · · · , xn ´�K¢ê,P

ai =
x1 + · · ·+ xn − xi

n − 1
, gi =

(
x1 · · · xn

xi

) 1
n−1

,

Ké n ≥ 3,k

(a1a2 · · · an)
1
n ≥

g1 + g2 + · · ·+ gn

n
.
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·�5¿�ù´'u'u n�8Ü¥ n − 1�f8�·Ü�

â—–AÛ²þØ�ª.@oé n�8Ü¥� 2�f8�·Ü�

â—–AÛ²þØ�ª¤áí?k�~.

�o�ÿk�¡(J?ÏL&¢,·�íÿ,�����uH

��N¥�Æ)Á�ny².ùÒ´e¡�½n 1.
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½½½nnn 1

� X = {x1, x2, · · · , xn | xi ≥ 0, i = 1, 2, · · · , n}.é A ⊆ X ,� aA

Ú gA ©O´ A ¤k����â²þ�ÚAÛ²þ�.XJ k ´

(n
2 , n]þ��ê,K


∏
|A |=k
A⊂X

aA


1

Ck
n

≥
1

Ck
n


∑
|A |=k
A⊂X

gA

 .
Ù¥�Ò��=� X1 = · · · = Xn ¤á.

•ù�(J��í2�����²þ.
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½½½nnn 2

� X = {x1, x2, · · · , xn | xi ≥ 0, i = 1, 2, · · · , n}.é A ⊆ X , p ∈

R+,- apA L« A ¥¤k��� pg�²þ,=

apA =


∑

xi∈A
xp

i

|A |


1
p

,

XJ´ k ´ (n
2 , n]þ��ê� p > q > 0,K
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∑
|A |=k
A⊂X

(apA )
q

Ck
n


1
q

≥


∑
|A |=k
A⊂X

(aqA )
p

Ck
n


1
p

.

Ù¥�Ò¤á��=� x1 = · · · = xn ¤á.

• Leng–Si–Zhu, Mixed—mean inequalities for subsets,

Proc.Amer.Math.Soc, 132(2004)

•AO5¿þ¡(J��ØÓuS���ê�·Ü�âAÛ²þ

Ø�ª.
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1999c.,���e¥ÆÆ)�#¿3Ú·�?Ø��:8

¥��n�/�ê�Oê¯K�,�â,kÑ�é:²¡ 7:¥q

��½�3n:|¤�����n�/.u´,·��y¦�\ï

Äù�k��¯K,l�)
e¡ù�¯K.
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¯̄̄KKK

¦�����ê n (n ≥ 3),¦�²¡S?¿Ãn:��� n

�:¥,7kn:´�����n�/�º:. (2005cI[8Ô

èÁK)

•ù´��éî>5�¦�p�¥� J�¯K.
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3.üüüNNNfffSSS���¯̄̄KKK

½½½nnn 1 (Erdös-Szekeres)

n2+1�¢ê�S� a1, a2, · · · , an2+1�½�¹���� n+1

�üN4OfS�½�� n + 1��üN4~fS�.

½½½nnn 2 (Erdös-Szekeres)

z��Ã¡fS� {ai}
∞
i=1�½�¹��üN4O�Ã¡fS

�½��üN4~�Ã¡fS�.
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�éØ�Æ)Øn)“?¿�”Ú“Ã��”��O. (@��3½

n 1¥�4�á�½n 2)·��O
e¡ëG¯K.

´Ä�3��Ã¡S�,�¹?¿��üO (4~)fS�,Ø�

¹Ã���üO (4~)fS�?

n2 + 1�`í?

´Ä�3��Ã¡S� {ai}
∞
i=1 �¹��Ã��üOf�,��¹

��?¿��ü~fS�,�Ø�¹Ã���ü~fS�?

��Ã¡S�XJ�¹��üO�Ã�fS�,@o§�m©�

n2 + 1�¥´Ä�½�¹���� n + 1�üOfS�?
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��þ°��¥Æ����Ñ
��~f£�
þ¡�¤k

¯K:

~~~fff

2, 1 | 5, 4, 3 | 10, 9, 8, 7, 6 | 17, · · · | n2+1, n2, · · · , (n−1)2+

2 | (n + 1)2 + 1, · · ·
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�Å��y:

(1)�3?¿��4~fS�,Ø�3Ã���4~fS�;

(2)�3Ã���4OfS�;

(3)m©� n2 + 1�=�3ü~� n + 1��fS�;

(4)m©� n2�¥QÃ�� n + 1�üOfS�,�Ã n + 1��

ü~fS�.
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···KKK 1 (Eneström-Kekeya)

� P(z) = anzn +an−1zn−1+ · · ·+a0� a0 ≥ a1 ≥ · · · ≥ an > 0,

K P(z)�¤k�Ñ uü ��S.

•ù´��A^2��`ä(J.
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JJJ¯̄̄ 1

XÛé±�4OS��Sê�õ�ª���½���°(���

(�6uS����CzÇ)?

�O {ai}CzÇ�ü«ºÝ

 ai − ai+1

ai
ai+1

,

P r = min
1≤i≤n−1

ai
ai+1

, R = max
1≤i≤n−1

ai
ai+1

,¿¡ R − r � {ai}��Ì.

ù�A^·K 1�)
é���êS� (Ø�u4O�êS

�)�(J.
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···KKK 2

�P(z) = anzn+an−1zn−1+· · ·+a0Ù¥ ai > 0, i = 0, 1, · · · , n,

K P(z)�¤k� z ∈ {z | r ≤ |z| ≤ R}.

?�Ú,·�5¿� 2014cÊAHÁK:

�Pn(x) = 1+2x+3x2+· · ·+nxn−1,y²:é ∀j , k , j, k ∈ N∗,

k (Pj(x),Pk (x)) = 1.
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u´JÑe¡

JJJ¯̄̄ 2

� {an}
∞
i=1 ´��4O��¢êS�,P Pn(x) = a1 + a2x +

· · ·+ anxn−1,¯: (Pj(x),Pk (x)) = 1é j , k ¤áí?
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ü�ÿÁS�:��ê���'ê� (cö�½,�öÄ½).

ÏLïÄ,k
ÓÆ�
éüO����ê����,�êÓÆ�

�e¡������.

···KKK 3

��ê4OS� {ai}
∞
i=1 ÷v a2

i ≥ ai+1ai−1, i = 2, 3, · · · ,P

Pn(x) = a1 + a2x + · · ·+ anxn−1,K
{
Pn(x)

}∞
n=1¥?Ûü�õ�ª

��´ØÓ�,�
{
Pn(x)

}∞
n=1¥z�õ�ª��Ñ uü �S.
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5. FigalliØØØ���ªªª������`̀̀~~~êêê

2018c���[ø�Ì Figalli3 Invent. Math. (2010)^©Û

�{y²
e¡Ún.

ÚÚÚnnn

�¢ê 0 < λ1 ≤ λ2 ≤ · · · ≤ λn,P λK , λG ©O� λ1, λ2, · · · , λn

��â²þ�ÚAÛ²þ�.K

7n2 (λK − λG) ≥
1
λn

n∑
k=1

(λK − λG)
2 .
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�H��N¥Æ)ÛîÄ�^Ð��{y²
þãØ�ª,

¿òXêU?� 5n − 4.

��þ°¥ÆÆ)�Wdy²
äk�`~ê�Xe(J.

½½½nnn

�¢ê 0 < λ1 ≤ λ2 ≤ · · · ≤ λn,P λK , λG ©O� λ1, λ2, · · · , λn

��â²þ�ÚAÛ²þ�.K

2n (λK − λG) ≥
1
λn

n∑
k=1

(λK − λG)
2 .

� 2n´�`�.
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5[»Qy² 20122012�L«¤Ø� 2012�Ø�eZ�ê

�²�Ú.úô��¥ÆÆ)¸#�í2
ù�(J,y²


¯̄̄KKK

� n ∈ N∗Ø� 2��,y²:

nn = a2
1 + a2

2 + · · ·+ a2
n

Ù¥ ai ���ê� n - ai , i = 1, 2, · · · , n. (2019SG NSMO)
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¸�{a�Ä�Uå;

JÝ�µ� ({ùW�Ç�ú1);

¸�,��ó�,¦ïá
Xe

½½½nnn

XJ²¡þ���à/�±^�^Øg��� (d�ü

à:3à/>.þ,�Ù{Ü©î� uà/SÜ)y©�üÜ

©,÷vùüÜ©�à�^���,K�à/�¥%é¡ã/.
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eò^�^���U�����,(ØØ2¤á;

ÄÅ: “²¡þ�¥%é¡ã/�©¤���üÜ©,�/G

�±õC.”¸ïÄù�5���¯K.

¿Â:�à/²¡�i�7�^�.
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U9¢�¥Æ)�²JÑ¿y²
Xe¯K:

KKK 1

®� x1 ≥ x2 ≥ · · · ≥ xn ≥ 0, y1 ≥ y2 ≥ · · · ≥ yn ≥ 0, �
n∑

i=1
xi =

n∑
i=1

yi = n.y²:

n∏
i=1

|xi − yi | < e
n
2 .

(#(�)1 28Ï¯K)

•ù´��`ä�¯K.
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�Wd�5y²
§���\r�� (ru#(�Æ);9).

KKK 2
� x1 ≥ x2 ≥ · · · ≥ xn ≥ 0, y1 ≥ y2 ≥ · · · ≥ yn ≥ 0, �

n∑
i=1

xi ≤ A ,
n∑

i=1
yi ≤ A ,y²:

n∏
i=1

|xi − yi | <

(
A
n

)n

e
n
e .
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��,)�²y²
Xeäk�`�O��� (òru#(�

Æ);9).

KKK 3

� n´�½���ê,¢ê x1 ≥ x2 ≥ · · · ≥ xn, y1 ≥ y2 ≥ · · · ≥

yn,�
n∑

i=1

xi =
n∑

i=1

yi = n,

y²:
n∏

i=1

|xi − yi | ≤ λ
n.

Ù¥�¢ê λ��§ ex ln x = 1��,�ù�~ê´�`�.
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1. CMOX�;

2.{I USAMO, USATSTü�X� (2019c´�yÌ�<�

©Ù);

3.�Ûdc���X� (2019c´����©Ù);

4.��7¢EÁKX� (���);
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6.�Ñ½ (IOM)X�;

7.MÃ—æ� (��ÁK)X� (2019c´��©Ù);

8.#(c���X�;

9∗.�I (�Ûd,nÜ,�K�)AÛÁKX� (Û�u,=

R).
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