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y²µΓ á3�ÜLý¥¥%�²¡þ.

y² 1 3�m¥����IX, Pý¥¡ S ��§�

x2

a2
+
y2

b2
+
z2

c2
= 1, V = (α, β, γ).
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�! (�K 15 ©) � n �Ûê, A,B �ü�¢ n ��
, � BA = 0. P A+ JA

�A��8Ü� S1, B + JB �A��8Ü� S2, Ù¥ JA, JB ©OL« A Ú B �

Jordan IO.. ¦y 0 ∈ S1 ∪ S2.

y² d�Ø�ª rankA+ rankB 6 rank(BA) + n � rankA+ rankB 6 n. (

J rankA 6 n
2
½ rankB 6 n

2
. ..........(5©)

5¿� n �Ûê§�k rankA < n
2
½ rankB < n

2
¤á" .........(10©)

e rankA < n
2
, K rank(A+ JA) 6 rankA+ rank JA < n, d�, 0 ∈ S1;

e rankB < n
2
, K rank(B + JB) 6 rankB + rank JB < n, d�, 0 ∈ S2. �ªo

k 0 ∈ S1 ∪ S2. ........(15©)
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n!(�K 20 ©) � A1, . . . , A2017 � 2016 �¢�
"y²'u x1, . . . , x2017 �

�§ det(x1A1 + · · ·+ x2017A2017) = 0 ��k�|�"¢ê), Ù¥ det L«1�ª.

y² P

A1 = (p
(1)
1 , · · · , p(1)2016), . . . , A2017 = (p

(2017)
1 , · · · , p(2017)2016 ).

.........(5©)

�Ä�5�§|

x1p
(1)
1 + · · ·+ x2017p

(2017)
1 = 0

..........(10©)

du��ê�ê�u�§�ê§�T�5�§|7k�") (c1, · · · , c2017). l

 c1A1 + · · ·+ c2017A2017 �1��� 0§�k

det(c1A1 + · · ·+ c2017A2017) = 0.

y." ...........(20©)
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o! (�K 20 ©) � f0(x) Ú f1(x) ´ [0, 1] þ�ëY¼ê, ÷v
∫ 1

0
f0(x) dx 6∫ 1

0
f1(x) dx. �

fn+1(x) =
2f 2

n(x)

fn(x) + fn−1(x)
, n = 1, 2, · · · .

¦y: ê� an =

∫ 1

0

fn(x) dx, n = 0, 1, 2, · · · üN4O�Âñ.

y² Ï�∫ 1

0

f 2
1 (x)

f1(x) + f0(x)
dx−

∫ 1

0

f 2
0 (x)

f1(x) + f0(x)
dx

=

∫ 1

0

f 2
1 (x)− f 2

0 (x)

f1(x) + f0(x)
dx =

∫ 1

0

f1(x) dx−
∫ 1

0

f0(x) dx > 0.

¤±

a2 − a1 = 2

∫ 1

0

f 2
1 (x)

f1(x) + f0(x)
dx−

∫ 1

0

f1(x) dx

=

∫ 1

0

f 2
1 (x)

f1(x) + f0(x)
dx−

∫ 1

0

f1(x)f0(x)

f1(x) + f0(x)
dx

>
1

2

∫ 1

0

f 2
1 (x) + f 2

0 (x)

(f1(x) + f0(x))
dx−

∫ 1

0

f1(x)f0(x)

f1(x) + f0(x)
dx

=

∫ 1

0

(f1(x)− f0(x))2

2(f1(x) + f0(x))
dx > 0.

8B/�±y² an+1 > an, n = 1, 2, · · · . ............(5©)

du f0, f1 ´�ëY¼ê, ��~ê k > 1 ¦� f1 6 kf0. � c1 = k. �â4í'

X�±8By²

fn(x) 6 cnfn−1(x), (1)

............(10©)

Ù¥ cn+1 = 2cn
cn+1

, n = 0, 1, · · · . ´y {cn} üN4~ªu 1, � cn
cn+1

6 k
k+1

.

............(15©)

±ey² {an} Âñ. d (1) �� an+1 6 cn+1an. Ïd

cn+1an+1 6
2cn+1

cn + 1
cnan =

4cn
(cn + 1)2

cnan 6 cnan.

ù`² {cnan} ´�üN4~ê�, Ï
Âñ. 5¿� {cn} Âñ� 1, �� {an} Âñ,

� lim
n→∞

an 6 c1a1 = ka1. ............(20©)
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Ê! (�K 15 ©) � α > 1. ¦yØ�3 [0,+∞) þ����¼ê f(x) ÷v

f ′(x) > fα(x), x ∈ [0,+∞). (1)

y² e f(x) ´ù��¼ê, K f ′(x) > 0. Ïd f(x) ´î�4O¼ê. (1) ª�

L«� (
1

α− 1
f 1−α(x) + x

)′
6 0.

ù`² 1
α−1f

1−α(x) + x ´üN4~¼ê. ............(5©)

Ï

1

α− 1
f 1−α(x+ 1) + (x+ 1) 6

1

α− 1
f 1−α(x) + x,

=,

(α− 1) 6 f 1−α(x)− f 1−α(x+ 1) < f 1−α(x).

Ïd

fα−1(x) <
1

α− 1
.

u´ f(x) ´k.¼ê. ............(10©)

l f(x)�î�4O5,�� lim
x→+∞

f(x)Âñ. d�©¥�½n,�3 ξ ∈ (x, x+1)

¦�

f(x+ 1)− f(x) = f ′(ξ) > fα(ξ) > fα(x) > fα(0) > 0.

- x→ +∞, þª�àªu", ��gñ! ............(15©)
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8! (�K 15 ©) � f(x) Ú g(x) ´ [0, 1] «mþ�üN4O¼ê, ÷v

0 ≤ f(x), g(x) ≤ 1,

∫ 1

0

f(x)dx =

∫ 1

0

g(x)dx.

¦yµ ∫ 1

0

|f(x)− g(x)|dx ≤ 1

2
.

y² duf Ú g �^üN�F¼ê%C§��Ø��¦�Ñ´üNO��F

¼ê" ............(2©)

- h(x) = f(x)− g(x), Ké ∀x, y ∈ [0, 1] k |h(x)− h(y)| 6 1. ............(5©)

¯¢þ§é x > y ·�k

−1 6 −(g(x)− g(y)) 6 h(x)− h(y) = f(x)− f(y)− (g(x)− g(y)) 6 f(x)− f(y) 6 1;

é x < y k

−1 6 f(x)− f(y) 6 h(x)− h(y) 6 g(y)− g(x) 6 1.

yP

C1 = {x ∈ [0, 1] | f(x) > g(x)}, C2 = {x ∈ [0, 1] | f(x) < g(x)},

K C1 � C2 ©O�k��pØ��«m�¿§�d
∫ 1

0
fdx =

∫ 1

0
gdx, k∫

C1

hdx = −
∫
C2

hdx.

4 |Ci|(i = 1, 2) L« Ci ¤¹�@
«m��Ý�Ú, K |C1|+ |C2| = 1. ............(7©)

u´

2

∫ 1

0

|f − g|dx = 2

(∫
C1

hdx−
∫
C2

hdx

)
6

(
|C2|
|C1|

∫
C1

hdx+
|C1|
|C2|

∫
C2

(−h)dx

)
+

∫
C1

hdx−
∫
C2

hdx

=
1

|C1|

∫
C1

hdx+
1

|C2|

∫
C2

(−h)dx

6 sup
C1

h+ sup
C2

(−h)

6 1.

5¿§þª¥����Ø�ª5g |h(x)− h(y)| 6 1§,	§ek,� |Ci| �u 0§

K(Øw,¤á" ............(15©)
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