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�½�ê n ≥ 2.¦����¢ê α,¦�

(n− 1)

√
1 + α

∑
1≤i<j≤n

(xi − xj)2 +
n∏

i=1

xi ≥
n∑

i=1

xi.

é¤k�K¢ê x1, x2, · · · , xn¤á.

) α����� 1
n−1

.

Äk- x1 = x2 = · · · = xn−1 = a, xn = 0,K^�Ø�ªC�

(n− 1)
√

1 + α(n− 1)a2 ≥ (n− 1)a,

u´ 1
a2

+ α(n− 1) ≥ 1.- a→∞,��

α(n− 1) ≥ 1⇒ α ≥ 1

n− 1
.

ey α = 1
n−1
�(Ø¤á,=y:

(n− 1)

√
1 +

1

n− 1

∑
1≤i<j≤n

(xi − xj)2 +
n∏

i=1

xi ≥
n∑

i=1

xi. (1)

dé¡5,Ø��

0 ≤ x1 ≤ x2 ≤ · · · ≤ xs < 1 ≤ xs+1 ≤ · · · ≤ xn.

e s = 0½ s = n,Kd�ã|Ø�ª,

(1)��> ≥ n− 1 +
n∏

i=1

xi ≥
n∑

i=1

xi.

e� 1 ≤ s ≤ n− 1.¿P

A = s−
s∑

i=1

xi, B =
n∑

j=s+1

xj − (n− s),
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K A,B ≥ 0.�∑
1≤i<j≤n

(xi − xj)2 ≥
s∑

i=1

n∑
j=s+1

(xi − xj)2

=
s∑

i=1

n∑
j=s+1

(1− xi + xj − 1)2

=
s∑

i=1

(1− xi)2(n− s) + 2AB +
n∑

j=s+1

(xj − 1)2s,

2d CauchyØ�ª�,∑
1≤i<j≤n

(xi − xj)2 ≥
(n− s)A2

s
+

sB2

n− s
+ 2AB. (2)

(i)e 0 ≤ A ≤ 1.Kd�ã|Ø�ª,
n∏

i=1

xi = (x1 · · ·xs)(xs+1 · · ·xn)

≥ (x1 + · · ·+ xs − (s− 1))(xs+1 + · · ·+ xn − (n− s− 1))

= (1− A)(B + 1). (3)

5¿� (1)�m> = B − A+ n,(Ü (2), (3)��y (1),�Iy

(n− 1)

√
1 +

1

n− 1

(
(n− s)A2

s
+

sB2

n− s
+ 2AB

)
+(1−A)(B+1) ≥ B−A+n.

òþª1��£�,2²�,¿�n�

(n− s)A2

s
+

sB2

n− s
≥ A2B2

n− 1
. (4)

e A,B¥k��� 0,K (4)w,¤á.

e� A,BþØ� 0.ù� (4)�du

(n− s)
sB2

+
s

(n− s)A2
≥ 1

n− 1
. (5)

5¿� s ≥ 1, 0 < A ≤ 19

s

(n− s)A2
≥ 1

(n− 1)A2
≥ 1

n− 1
,

� (5)¤á.

(ii)e A > 1,Kd
n∏

i=1

xi > 0Ú (2)�,

(1)��> ≥ (n− 1)

√
1 +

1

n− 1

(
(n− s)A2

s
+

sB2

n− s
+ 2AB

)



(1)�m> < B + n− 1.
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��y (1)=Iy²

(n− 1)

√
1 +

1

n− 1

(
(n− s)A2

s
+

sB2

n− s
+ 2AB

)
≥ B + n− 1.

5¿�þª�>'u AüO,��Iy A = 1��/:

(n− 1)

√
1 +

1

n− 1

(
(n− s)

s
+

sB2

n− s
+ 2B

)
≥ B + n− 1.

ü>²�¿�n��,�yþª�du

n− s
s

+
sB2

n− s
≥ B2

n− 1
, (6)

d 1 ≤ s ≤ n− 1� sB2

n−s
≥ B2

n−1
,� (6)¤á.

nþB� (1)¤á! �
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