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)öQ²3#(�)1 28Ï¥Jø
XeØ�ª¯K:

¯K 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 .

�WdÓÆ3© [1]¥|^8B{y²
Xe(J:

¯K 2 ®� x1 > x2 > · · · > xn > 0, y1 > y2 > · · · > yn > 0,�
n∑
i=1

xi 6 A,

n∑
i=1

yi 6 A.y²:

n∏
i=1

|xi − yi| <
(
A

n

)n
e
n
e .

CF, )öy²
e¡���r�(J:

¯K 3 ®� x1 > x2 > · · · > xn > 0, y1 > y2 > · · · > yn > 0,�
n∑
i=1

xi =

n∑
i=1

yi = n.y²:

n∏
i=1

|xi − yi| < λn,

Ù¥�¢ê λ÷v�§ eλ lnλ = 1, ¿�~ê λ´�Z�.

y² Äky²ü�Ún.

ÚÚÚnnn 1 é?¿�¢ê k, þk k
1
k+1 6 λ.

?¾FÏ: 2019-07-04.
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y² � f(k) = k
1
k+1 , K f ′(k) = k

1
k+1

1+ 1
k
−ln k

(k+1)2
.

- g(k) = 1 + 1
k
− ln k, K g(k)3«m (0,∞)þüN4~, d λ�½Â

� g(eλ) = 0, � f(k)3«m (0, eλ)þüN4O, 3«m (eλ,∞)þüN4~,

Ïd f(k)max = f(eλ) = λ.

Ún 1�y!

ÚÚÚnnn 2 e�¢ê α, β, γ, a, b, c÷v(b+ c)(α + β) = α + β + γ

αa+ γc = βb

,

K aαbβcγ < λα+β+γ .

y² dàg5, Ø�� α + β + γ = 1, ²Lz{, (Ø�duy²:

b

(
1

b(1− γ)
− 1

)γ (1− γ
b(1−γ)

α
− 1

)α

< λ,

Ù¥ γ
1−γ < b < 1

1−γ . dÚn 1��:

(
1− γ

b(1−γ)

α
− 1

)α

=

(1− γ
b(1−γ)

α
− 1

) 1

1+

 1− γ
b(1−γ)
α −1




1− γ
b(1−γ)

6 λ1−
γ

b(1−γ) .

��Iy²:

b

(
1

b(1− γ)
− 1

)γ
< λ

γ
b(1−γ) .

- b1 = b(1− γ), K γ < b1 < 1, þª�du:(
b1

1− γ

) 1
γ
(
1

b1
− 1

)
< λ

1
b1 .

�¼ê f(γ) =
(

b1
1−γ

) 1
γ
, K¦��� f(γ)3«m (0, b1]þüN4O, �(

ÜÚn 1��:(
b1

1− γ

) 1
γ
(
1

b1
− 1

)
<

(
b1

1− b1

) 1
b1

(
1

b1
− 1

)

=

((
b1

1− b1

) 1

1+
b1

1−b1

) 1
b1

≤ λ
1
b1 .

Ún 2�y!

£££������KKK.Ø���5, �±Ø�� (−1)i−1(xu − yu) > 0, Ù¥ α1 + · · · +

αi−1+1 ≤ u ≤ α1+ · · ·+αi, i = 1, 2, · · · , k,ùp α0 = 0, α1, · · · , αk ∈ N∗, k > 2,

�
k∑
i=1

αi = n.
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d²þ�Ø�ª:
n∏
i=1

|xi − yi| =
k∏
i=1

α1+···+αi∏
j=α1+···+αi−1+1

(−1)i−1(xj − yj)

6
k∏
i=1


α1+···+αi∑

j=α1+···+αi−1+1

(−1)i−1(xj − yj)

αi


αi

.

- x′i =

α1+···+αi∑
j=α1+···+αi−1+1

(−1)i−1(xj−yj)

αi
, zi = min {xi, yi}, wi = max {xi, yi}, K

x′i > 0, ê� {zi}, {wi}þüNØO, ¿�d�c�½�S'X��

zα1+···+αi > wα1+···+αi+1.

Ïdéu?¿ α1 + · · ·+ αt−1 + 1 6 u 6 α1 + · · ·+ αt, þk:

k∑
i=t+1

x′i =
k∑

i=t+1

α1+···+αi∑
j=α1+···+αi−1+1

(−1)i−1(xj − yj)

αi

6
k∑

i=t+1

(wα1+···+αi−1+1 − zα1+···+αi)

6
k∑

i=t+1

(zα1+···+αi−1
− zα1+···+αi)

=zα1+···+αt − zα1+···+αk 6 zu.

u´

n =
k∑
t=1

α1+···+αt∑
i=α1+···+αt−1+1

xi + yi
2

=
k∑
t=1

α1+···+αt∑
i=α1+···+αt−1+1

(
zi +

(−1)t−1(xi − yi)
2

)

>
k∑
t=1

α1+···+αt∑
i=α1+···+αt−1+1

(
(−1)t−1(xi − yi)

2
+ x′t+1 + · · ·+ x′k

)

=
k∑
t=1

αt(
x′t
2
+ x′t+1 + · · ·+ x′k).

�y3·�k�½^�:
k∑
i=1

αi = n, (1)

k∑
i=1

αix
′
i(−1)i−1 = 0, (2)
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k∑
i=1

αi(
x′i
2
+ x′i+1 + · · ·+ x′k) 6 n. (3)

�e5�Iy²:
k∑
i=1

αi lnx
′
i < n lnλ.

Ø��ÄØ�ª (3)�Ò¤á��/(�`�¹), ¿�·�ò αi ����

�*¿��N�K¢ê.

� k = 2�, �±)�

x
′
1 =

n
α1
− 1

x′2 = 1

. �(ÜÚn 1��

α1 lnx
′
1 + α2 lnx

′
2 = α1 ln

(
n

α1

− 1

)
= n ln

((
n

α1

− 1

) 1

1+( n
α1
−1)
)
6 n lnλ.

� k > 3 �, P: Ai = (x′i(−1)i,
x′i
2
+ x′i+1 + · · · + x′k, lnx

′
i), ¿�:

8 {A1, A2, · · · , Ak}�à�� T , KdÙ�(Ø:

T =

{
α′1

→
OA1 + · · ·+ α′k

→
OAk

α′1 + · · ·+ α′k

∣∣∣∣∣α′1, · · · , α′k ∈ [0,+∞)

}
.

�

T ∩ {(0, 1, k)|k ∈ R} = {(0, 1, k)|k ∈ [u, v]} ,

Kd�ª (1), (2), (3)�
α1 lnx′1+···+αk lnx′k

α1+···+αk
������ [u, v], �

max

{
k∑
i=1

αi lnx
′
i

}
= nv.

�: V (0, 1, v),Kdà� T �à5�: V 3à� T �>.þ, ��3:

8 {A1, A2, · · · , Ak}¥�n�: Ai1 , Ai2 , Ai3 , ¦�: V 34Ai1Ai2Ai3 �SÜ½

>.þ, Ïd�3Ú� n��K¢ê β1, β2, β3, ¦�

(0, n, nv) = β1
→

OAi1 +β2
→

OAi2 +β3
→

OAi3 ,

d�·�k:

β1 lnx
′
i1
+ β2 lnx

′
i2
+ β3 lnx

′
i3
= max

{
k∑
i=1

αi lnx
′
i

}
.

��Iy² β1 lnx
′
i1
+ β2 lnx

′
i2
+ β3 lnx

′
i3
6 n lnλ , ¿`²�Ø�ª�ÒÃ{�

�=�.

e¡·�©ü«�/?1?Ø.

1)� β1, β2, β3¥¹k 0�,�±Ø�� β3 = 09 i1 < i2,K i1 ≡ i2 (mod 2),
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β1 + β2 = n

β1x
′
i1
= β2x

′
i2

β1(
x′i1
2

+ x′i2) + β2
x′i2
2
6 n

, dd�±)�

x
′
i1
6 n

β1
− 1

x′i2 6 1

.

�aq k = 2��/��:

β1 lnx
′
i1
+ β2 lnx

′
i2
+ β3 lnx

′
i3
6 β1 ln

(
n

β1
− 1

)
6 n lnλ.

2)� β1, β2, β3¥Ø¹k 0�, �±Ø�� i1 < i2 < i3.

·�2©n«��/?1?Ø.

a)� i1 ≡ i2 6≡ i3 (mod 2)�,

- γ1 = β1+β2, γ2 = β3, y
′
1 =

β1x′i1
+β2x′i2

β1+β2
, y′2 = x′i3 ,K


γ1 + γ2 = n

γ1y
′
1 = γ2y

′
2

γ1(
y′1
2
+ y′2) + γ2

y′2
2
6 n

,

�d 1)�� γ1 ln y
′
1 + γ2 ln y

′
2 6 n lnλ.

2d\� JensenØ�ª��

β1 lnx
′
i1
+ β2 lnx

′
i2
6 (β1 + β2) ln

β1x
′
i1
+ β2x

′
i2

β1 + β2
= γ1 ln y

′
1.

� β1 lnx
′
i1
+ β2 lnx

′
i2
+ β3 lnx

′
i3
6 γ1 ln y

′
1 + γ2 ln y

′
2 6 n lnλ.

b)� i1 6≡ i2 ≡ i3 (mod 2)�, � a)Ón�íÑ(Ø.

c)� i1 ≡ i3 6≡ i2 (mod 2)�, ·�k:

β1 + β2 + β3 = n, (4)

β1x
′
i1
+ β3x

′
i3
= β2x

′
i2
, (5)

β1(
x′i1
2

+ x′i2 + x′i3) + β2(
x′i2
2

+ x′i3) + β3
x′i3
2
6 n. (6)

Ø��ÄØ�ª (6)�Ò¤á��/(�`�/), d�·���(x′i2 + x′i3)(β1 + β2) = β1 + β2 + β3

β1x
′
i1
+ β3x

′
i3
= β2x

′
i2

,

�dÚn 2 :

β1 lnx
′
i1
+ β2 lnx

′
i2
+ β3 lnx

′
i3
= lnx′i1

β1x′i2
β2x′i3

β3 < lnλβ1+β2+β3 = n lnλ.

nþ, ·�y²
Ø�ª β1 lnx
′
i1
+ β2 lnx

′
i2
+ β3 lnx

′
i3
6 n lnλ, ¿��â

��^��±í��Ø�ªÃ{��. dd·�y²
�Ø�ª.
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,��¡, - t =
[

n
eλ+1

]
, � x1 = x2 = · · · = xt =

n
t
, xt+1 = · · · = xn =

0, y1 = y2 = · · · = yn = 1, K lim
n→+∞

(
n∏
i=1

|xi − yi|
) 1

n

= λ, �~ê λ´�Z�. �

ë�©z

[1] �Wd. ��#(�)K�{y [J]. êÆ#(� · Æ);9, 2019-4-13Ï.
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