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1 Ý\�Ñ�.,unØ9?���#
¤'%��¬¤�¤��n [�½ü :�,ë,...]:

x“
`

xp1q, xp2q, . . . , xpdq
˘

.

�	�c²L�n«êâ

�c�Ý\: x0“
`

x
p1q
0 , x

p2q
0 , . . . , x

pdq
0

˘

8c��Ñ: x1“
`

x
p1q
1 , x

p2q
1 , . . . , x

pdq
1

˘

(��
 (�ÑXê�
): A“paijq (b½�

à). z)���ü � i a�¬, I�Ñ aij

�ü � j a�¬. x0“x1A Ý\�Ñ{

xn´1“xnA, x0“xnA
n; xn“x0A

´n, ně1.
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�K!Ø��Ý
�n�A�
A“paijq. >: i Ñ j, aij ą 0. ëÏã“Ø��.

½n (Perron-Frobenius 1907, 1912)

z��K!Ø��Ý
Ñkn�A�:

��A�� ρpAq ´��ü­A��.
���A��þ u (1�þ)��.
��mA��þ v (��þ)��.

�!m�A��þ u (1)� v (�): ρ “ ρpAq

uA“ρu, Av“ρv.

@λ : |λ|ďρpAq,eA¹���é���,K=kăăă.
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uP�&¢
uu 1985.6.12. l². XI: �u 1985.4.20

©Ù ,� Â/uFÏ
{0 `À+n 1984/6/15 u

I–VII, IX �ÆÏ� 1983/10/18 Â
VIII �ÆÏ� 1984/3/6 Â
=© {I 1984/5 Â
X �ÆÏ� 1984/11/22 Â
XI �ÆÏ� 1985/7/25 Â

Ù¥ I–VII, IX © 5 ©uL: I, II-III, IV-VI, VII, IX
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uP�&¢
uu 1985.6.12 l². XI: �u 1985.4.20

©Ù ,� Â/uFÏ

+u� êÆÏ� 1985/8/29 u

Ö ã�²L 1985Só. 1987u

©8,A^ II �ÆÑ�� I–X,��U�. 2010

Ø©: 11 �; Ö: 2 Ü; �k�<����

5êÆ�{�I¬²L61982, �uLÃv.
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uÛ�Ä�½n. ��A��þ{
Ã�¤�/: xn´1“xnA, n ě 1.

ρpAq“λmaxpAq, � u!m v

�Ð�Ý\ x0 “ ���A��þ u.

d�k�ZuÐ�Ý1{ρpAq.`z 1: x0“u

ÄK§7,r��ï½�$§=

�ï� Tx0“ inftn : xn�,�©þď0uă888.

�$� T `x0“ inftn : xn�,�©þă0uă888.

c¤�k��z´`z 2: T `x0“888 ùñ x0“u.
kc²ï)
uØÄ:½n, unØ�O�
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~.u�gW. Leontief, 1965. ¯a5

A“
1

100

„

25 14
40 12



, à�!�E�

ρpAq“
1

200

`

37`
?

2409
˘

« 0.430408,

u“

ˆ

5

7

`

13`
?

2409
˘

, 20

˙

«p44.34397483, 20q.

x0“p44.344, 20q. Tx0“8. 1{ρpAq«2.3. [x0 ��ê: 3; ��: 13]x0“p44.344, 20q. Tx0“8. 1{ρpAq«2.3. [x0 ��ê: 3; ��: 13]x0“p44.344, 20q. Tx0“8. 1{ρpAq«2.3. [x0 ��ê: 3; ��: 13]

n 1 2 3
xn (103.028, 46.4677) (239.375, 107.96) (556.111, 250.868)
n 4 5 6
xn (1292.85, 582.247) (2990.66, 1362.96) (7165.52, 2998.2)
n 7 8
xn (13054.5, 9754.73) (89821.2, -23501.9) 2©

n 1 2 3
xn (103.028, 46.4677) (239.375, 107.96) (556.111, 250.868)
n 4 5 6
xn (1292.85, 582.247) (2990.66, 1362.96) (7165.52, 2998.2)
n 7 8
xn (13054.5, 9754.73) (89821.2, -23501.9) 2©

n 1 2 3
xn (103.028, 46.4677) (239.375, 107.96) (556.111, 250.868)
n 4 5 6
xn (1292.85, 582.247) (2990.66, 1362.96) (7165.52, 2998.2)
n 7 8
xn (13054.5, 9754.73) (89821.2, -23501.9) 2©
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��¤¢^�.. Ý\yn“y0pp1´αqA
´1`αIqn

Ø© Â!uFÏ

IV 1983/10/18 Â
=© 1984/5/4 Â
X 1984/11/22 Â
XI 1985/4/20 �[�có���(]

H+H 1985/8/29 u
Ö � ’85, Ñ� ’87. l² ’85/6/12

gS L�ª ©z

(1) xn´ξn“xn`1A, ξn:�¤þ IV, =©
(2) (1) ��> Ñ yn X, H+H
(3) (1) ¥� ξn “ γpxn`1 ´ xnq Ö
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�/ (2): yn“y0pp1´αqA
´1`αIqn

1 1 c�O�� α P p0, 1q ����¤, {e
�^u2)���n�

y1 “ x1´αpx1 ´ x0q “ p1´αqx1`αx0.

± x1 “ x0A
´1 �\þª, ¿U� y0 “ x0, �

ÑXþ� y1. ��/, 1 n c�^u1 n ` 1
c)���n� xn “ yn´1A

´1

yn“xń αpxń yn´1q“yn´1pp1́ αqA´1`αIq.

�/ (3): 1985 �, 1987 Ñ�

xn ´ γpxn`1 ´ xnq “ xn`1A,

xn “ xn`1Aγ, Aγ “
A ` γI

1 ` γ
. γ Pp0, 1q
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u��#�#]Ô
��¤¢^�.[1985/87Ö].�¤'~γ Pp0, 1q.

x0“xnA
n
γ , ně1, �#:£��K
[Ã�¤]

Aγ“
A ` γI

1 ` γ
, ρpAγq “

ρpAq ` γ

1 ` γ
.

u©8 9ò, 2010. Aê II, (I)–(X)+��©. 91.

�Â\u�Í. 36 c�â��2, 2021 ¢(�).
————————————————————
ρ :“ρpAqă1 (b�). ²LO��Ý: γ Ò 888?

1

ρpAγq
´1“

1 ´ ρ

γ ` ρ

§

đ

1 ´ ρ

1 ` ρ
ą0, γ Ò1 ρ “ 0.6
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u¼Ä�½n. ?��2�#

��¤¢^�.[#].�¤�êγ :“ α
1´α

, αPp0, 1q.
p4q x0 “ xnA

n
α, n ě 1,

Aα“p1 ´ αqA ` αI. £��K
. A0 :“A.

[Ã�¤�f A �ÃO��f I �à|Ü]

ρpAαq“p1´αqρpAq`α. Aαpαă 1qÓu, v

�ê : γ“
α

1 ´ α
. O�é��I�êé�[²ï].

Î�f (2) #�f (4)
Bα“p1´αqA

´1`αI Aα“p1´αqA`αI
¢Ý
, ��Ì �KÝ
, ��A�é
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ü«�{�uÐ�Ý'�
(4) ρpAαq

´1 “ pp1 ´ αqρpAq ` αq´1;

(2) ρ˚pBαq “ p1´αqρpAq
´1`α, α P r0, 1s.

{P ρ “ ρpAq P p0, 1q, Kéu α P r0, 1s:

ρ˚pBαq ´
1

ρpAαq
“
αp1 ´ αqp1 ´ ρq2

ρrp1 ´ αqρ ` αs
ě 0.

0.2 0.4 0.6 0.8 1.0

1.5

2.0

2.5

3.0

3.5

4.0

0.2 0.4 0.6 0.8 1.0

1.5

2.0

2.5

3.0

3.5

4.0

0.2 0.4 0.6 0.8 1.0

1.5

2.0

2.5

3.0

3.5

4.0

0.2 0.4 0.6 0.8 1.0

1.2

1.4

1.6

1.8

2.0

0.2 0.4 0.6 0.8 1.0

1.2

1.4

1.6

1.8

2.0

0.2 0.4 0.6 0.8 1.0

1.2

1.4

1.6

1.8

2.0

ρ “ 0.25 ρ “ 0.5
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ü«�{�uÐ�Ý'�9�¢~

0.2 0.4 0.6 0.8 1.0

1.1

1.2

1.3

1.4

0.2 0.4 0.6 0.8 1.0

1.1

1.2

1.3

1.4

0.2 0.4 0.6 0.8 1.0

1.1

1.2

1.3

1.4

0.2 0.4 0.6 0.8 1.0

1.01

1.02

1.03

1.04

1.05

0.2 0.4 0.6 0.8 1.0

1.01

1.02

1.03

1.04

1.05

0.2 0.4 0.6 0.8 1.0

1.01

1.02

1.03

1.04

1.05

ρ “ 0.7 ρ “ 0.95

~ (1997 cìÀ� 6 Ü�Ý\�ÑL).

A“

»

—

—

—

–

.106525 .140497 10´6 .001946 .166163 .004297
.10464 .531081 .001836 .02247 .060775 .027266

0 .606984 .000324 .04405 .029865 .040428
.002742 .277311 .015089 .082288 .034568 .061835
.013753 .219445 .035205 .06774 .049044 .176096
.004744 .219056 .0454 .040897 .018104 .091463

fi

ffi

ffi

ffi

fl

ρpAq “ .651093. A�����, Ý\�m� 1 � tuu.

u “ p9.39469, 47.5425, 1, 3.29471, 7.7896, 5.27587q
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ü«�{�­½5'�
þã u 31 3 �©þ?8�z. e¡l§Ñu,
� 3 �Ð�:

x
p1q
0 “ p9, 48, 1, 3, 8, 5q (�êÜ©)

x
p2q
0 “ p9.395, 47.543, 1, 3.295, 7.79, 5.276q

(�ê:�n )

x
p3q
0 “ u (�8 ).

'uù 3 �Ð�, éuØÓ� α, ¦^#{ (4)
�Ñ�$�mXeL:
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ü«�{�­½5'�
¦^#{ (4): xn “ xn´1A

´1
α

x0

Tx0 α 2

7

3

8

2

5

1

2

3

5

5

6

x
p1q
0 3 5© 4© 3 5© 4© 3 5© 4© 6 5© 4© 7 5© 21 5©
x
p2q
0 12 3© 16 3© 17 3© 23 3© 32 3© 93 3©
x
p3q
0 14 3© 19 3© 20 3© 28 3© 38 3© 113 3©

Tx0 “ T
`
x0
.

�$�¬� u ��?S� 3©3©3©, 4©, 5©.
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ü«�{�­½5'� C+Y.S. Li (2019)

¦^Î{ (2): yn “ yn´1pp1 ´ αqA
´1 ` αIq

x0

Tx0 α 2

7

3

8

2

5

1

2

3

5

5

6

x
p1q
0 1 2 2 2 2 2

x
p2q
0 4 4 4 5 5 7

x
p3q
0 6 6 6 7 7 10

Tx0 “ T
`
x0
.

(Ø: #{'Î{�­½5réõ. Ï�ü{�
Ý\�)�mþ� 1 �(ë� [H+H; ½n 2]);
dþãuÐ�Ý�'��(ØÜn. éuü�¬
�u�., � αą185{211 �, )�m� 2 �.

�7{ (BNU) u¼nØ�&¢ 2022 c 10 � 15 F 17 / 40

dell
铅笔

dell
文本框
例
35

dell
线条

dell
铅笔



1990 cc�9�Yó� 34 c
²L�`z��Å�. (I)!(II)[1989/9], 1992
²L�`z�êÆnØ (ùÂ) [1990/3].
¸À!�âè (2003),5²LÚ7KêÆ�.
�nØ�¢�6. #õg£«O�
� & o], 1994.
5�ÅL§�Ø6(� & f[u), m� [Ðv
1999], 2007. =©� 2021.
�Ö5Eigenvalues, Inequalities and ...61 10Ù.
� & o�W, 2019: O�.
�cõ5�#?Ð.
Ì�þ�Àª
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�cõ5�#?Ð

uÛ�²L`z�., ?���#;

�¬(��)�?(üS)�­½5©Û;

ýÿ�N�9²L(��`z.

ü© '�C�

‚� (2022): uÛ�²L�`znØ�#?Ð.

A^VÇÚO 38(2): 159-178.

‚�Q,�,�L�,
x,±� (2022):

²LXÚ��¬üS�(�`z.
A^VÇÚO 38 (4): 475-504.
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'�C�(p?: ?¿�� w)

Dw : ±�þ w “ pwpkq : kPEq ��é��

���é�Ý
.

Ã

ρpÃq
“ D´1

w

A

ρpAq
Dw, w ą 0.

ñ

ˆ

Ã

ρpÃq

˙n

“D´1
w

ˆ

A

ρpAq

˙n

Dw, ně1.

A Ñ Aα, α ă 1.
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'�C�(Ð?)A Ñ P . u d v ©þÈ

Aw“D
´1
w

A

ρpAq
Dw, wą0 Dwx“w d x .

½n (� 1989/1992)

Aw ¤�=£VÇ P ��=� w “ v.

P ��A��þ� µ :“ u d v, 8�z�
π :“u d v{puvq.²­©Ùπ“πP “πP n.

y² Ã�� ρpAq“1. @o 1: ©þð� 1 ���þ

Aw1 “ D´1
w ADw1 “ D´1

w Aw
?
“ 1

1��äó¤á��=� Aw “ Dw1 “ w.
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'�C�(Ð?)

1��äó: u d vP “ u d v

u d vP“u d vDv´1ADv“u d v d v
´1ADv

“uADv“uDv“u d v.

30 ccÚ? P ´�n)“�$”ù� Û�::

ê¼ó²­©Ù�3��:

lim
nÑ888

P n
“1π (z1þ� π ��
),

[d?IP ��±Ïb½, �Pα pαPp0, 1qq o÷v]

kÅ:, ,���(ÏÝ
k�).
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Aα “ p1 ´ αqA ` αI Ñ Pα
ρpAαq “ p1 ´ αqρpAq ` α,

Pα“ Dv´1

Aα

ρpAαq
Dv (Aα � A k�Ó� v)

“ ρpAαq
´1“
p1 ´ αqDv´1ADv ` αI

‰

“ρpAαq
´1

„

p1´αqρpAqDv´1

A

ρpAq
Dv`αI



“ p1´βαqP`βαI, βα :“α{ρpAαq.

Ún (� 2022)

�Au Aα, ·�k Pα Xþ. ?
 Pα pαă1q
k�Ó��!mA��þ u d v � 1.
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2.�¬(��)�?(üS)�­½5©Û
V)/ù, ¦^ P �ü�`::
µ nÜ
A �n�A�, 
 u =^Ù¥ü�.
¦^ P ½ A �­½5��­Ü, �cö�
�Ì��u�ö.

A^uA��þ v �O�. �{½��{:
1�!�[é¡zEâ: !²Ý
��, .� v.
1) òüÞ.²; 2) M�¦�Ðö, �¢y; 3) £
� A Ñ P :

P “ D´1
v

A

ρpAq
Dv, sP “ D´1

ṽ ADṽ.

ṽ „ v ùñ v̄ „ constant 1.
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2.�¬(��)�?(üS)�­½5©Û
A^u�Ý
A�é�O�. ± P �~, XÝ


�é�, Ù µ �,
©þ�UÄÑ. d�·�Ú

?­üS�{. ò µ �©þl���­#üS,

�Ñ�I p1, ¨ ¨ ¨ , dq ���­ü τ . ?
��

#� P̃ . �yüök�Ó�­½5.

Ü©©þ(�I), X ě 10´12, ­ü.

^u�DÕ
A�éO�:6�!2z��,c 6 �.

C. & R.R. Chen. Top Eigenpairs of Large Scale
Matrices. CSIAMTrans. Appl.Math. 2022, 3(1).
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­½5©Û.u�gW. Leontief, 1965

A“
1

100

„

25 14
40 12



, à�!�E�

ρpAq“
1

200

`

37`
?

2409
˘

« 0.430408,

u“

ˆ

5

7

`

13 `
?

2409
˘

, 20

˙

, �

v“

ˆ

1

80

`

13`
?

2409
˘

, 1

˙˚

. m

P “
1

ρpAq
Dv´1ADv.
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L-u�.

P “

»

—

—

—

–

5

104

`

´ 37 `
?

2409
˘ 1

104

`

289 ´ 5
?

2409
˘

1

130

`

241 ´ 3
?

2409
˘ 3

130

`

´ 37 `
?

2409
˘

fi

ffi

ffi

ffi

fl

.

u ˆ 20 « p44.34397483, 20q.

µ ˆ 20 “

ˆ

1289 ` 13
?

2409

56
, 20

˙

« p34.41179182, 20q.

u d v ˆ 20 « p34.41179182, 20q.
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xn “ x0A
´n � µn “ µ0P

´n �'�.
x0“p44.344, 20q. Tx0“8. 1{ρpAq«2.3 �Ó�­½5x0“p44.344, 20q. Tx0“8. 1{ρpAq«2.3 �Ó�­½5x0“p44.344, 20q. Tx0“8. 1{ρpAq«2.3 �Ó�­½5

n 1 2 3
xn (103.028, 46.4677) (239.375, 107.96) (556.111, 250.868)
n 4 5 6
xn (1292.85, 582.247) (2990.66, 1362.96) (7165.52, 2998.2)
n 7 8
xn (13054.5, 9754.73) (89821.2, -23501.9) 2©

n 1 2 3
xn (103.028, 46.4677) (239.375, 107.96) (556.111, 250.868)
n 4 5 6
xn (1292.85, 582.247) (2990.66, 1362.96) (7165.52, 2998.2)
n 7 8
xn (13054.5, 9754.73) (89821.2, -23501.9) 2©

n 1 2 3
xn (103.028, 46.4677) (239.375, 107.96) (556.111, 250.868)
n 4 5 6
xn (1292.85, 582.247) (2990.66, 1362.96) (7165.52, 2998.2)
n 7 8
xn (13054.5, 9754.73) (89821.2, -23501.9) 2©
µ0“p34.4118, 20q. Tµ0“8. ρpP q“1 �Ó��$�mÚ�¬µ0“p34.4118, 20q. Tµ0“8. ρpP q“1 �Ó��$�mÚ�¬µ0“p34.4118, 20q. Tµ0“8. ρpP q“1 �Ó��$�mÚ�¬

n 1 2 3
µn (34.4118, 20.0001) (34.4122, 19.9996) (34.4092, 20.0026)
n 4 5 6
µn (34.4303, 19.9815) (34.28, 20.1318) (35.351, 19.0608)
n 7 8
µn (27.7201, 26.6917) (82.0905, -27.6787) 2©

n 1 2 3
µn (34.4118, 20.0001) (34.4122, 19.9996) (34.4092, 20.0026)
n 4 5 6
µn (34.4303, 19.9815) (34.28, 20.1318) (35.351, 19.0608)
n 7 8
µn (27.7201, 26.6917) (82.0905, -27.6787) 2©

n 1 2 3
µn (34.4118, 20.0001) (34.4122, 19.9996) (34.4092, 20.0026)
n 4 5 6
µn (34.4303, 19.9815) (34.28, 20.1318) (35.351, 19.0608)
n 7 8
µn (27.7201, 26.6917) (82.0905, -27.6787) 2©
�O 89821.2

82.0905
“1094. �´ 2 ˆ 2 �
.
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L-u�.­½5.¦^Pα: µn“µ0P
´n
α

µ0

Tµ0 α
0

2

7

3

8

1

2

5

6

µ
p1q
0 3 7 10 14 62

µ
p2q
0 8 17 23 36 157

µ
p3q
0 13 28 38 58 256

Tµ0“T
`
µ0

2©

L¥µ0kn«ÀJ:
 

µ
pjq
0 “x

pjq d v, 20
˘(3

j“1
,

txpjqu3j“1©O��44, 44.344, 44.34397483,

vp1q“
1

80
p13`

?
2409q « 0.77602. vp2q“1
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�¬(��)�?(üS).ìÀ�.
P “
»

—

–

.16361 .461601 3.41348¨10´6 .00394584 .363128 .00771248
.0751298 .815676 .00292973 .0212989 .0620879 .0228774

0 .897299 .000497625 .0401886 .0293662 .0326491
.00318995.690124 .0390138 .126384 .0572215 .0840666
.0148452 .506708 .0844566 .0965327 .0753257 .222132
.00623491.615862 .132611 .0709605 .0338554 .140476

fi

ffi

fl

,

µ “ p4.2271, 45.7599, 1, 1.95712, 4.98704, 2.77413q,
u “ p9.39469, 47.5425, 1, 3.29471, 7.7896, 5.27587q.

u{µ

�? �¬Ò
1 2 3 4 5 6

u 2© 1© 6© 5© 3© 4©
µ 3© 1© 6© 5© 2© 4©
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�¬(��)�?(üS).ìÀ�.
e¡´'u µ0 �n«ØÓ�{ tµ

pjq
0 u

3
j“1:

µ ��êÜ©,�ê:� 3  , µ �� 6  L«
ÚØÓ� α, Tµ0 �O�(J.

µ0

Tµ0 α 2

7

3

8

1

2

5

6

µ
p1q
0 3 6© 4 6© 5 6© 21 6©
µ
p2q
0 10 4© 14 5© 4© 20 4© 81 4©
µ
p3q
0 13 6© 17 6© 25 6© 104 6©

ØÓ:u: 3©3©3© 4© 5© Tµ0 “ T
`
µ0

µ: 4© 5© 6©6©6©.

��^ P '^ A �üSÐ. u � 3© ´ µ � 2©
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3.ýÿ�N�9²L(��`z.
íØ (ýÿ�N� (� 2022))

�O��Ý� δ P p0, mintρpAq´1 ´ 1, 1uq,
- α “ p1 ´ ρpAqq´1rp1 ` δq´1 ´ ρpAqs 9
xn �4í�§ xn“xn`1rp1 ´ αqA`αIs �
), Ù¥ x0 �ý½Ð�. K1 n ` 1 c��^
�¤þ�

ξn “
1 ´ p1 ` δqρpAq

δ
pxn`1 ´ xnq.

��, d1 n ` 1 c��¤Ø�L ξn �(½�
�O��Ý δ.
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~: ìÀ�.. 5.5% : 29.7%; 12% : 24%

δi : 5.5% 7% 8% 9% 10% 12%.

γi: 5.69 4.33 3.71 3.23 2.84 2.26ą1
1�c�n x1,i ��^�¤þ ξ1,i p„ ξ0,iq
x1,1 ξ1,1 x1,2 ξ1,2 x1,3 ξ1,3

0.200285 0.059439 0.203132 0.057585 0.205031 0.056349
1.013555 0.300797 1.027966 0.291415 1.037573 0.285159
0.021319 0.006327 0.021622 0.006130 0.021824 0.005998
0.070240 0.020845 0.071238 0.020195 0.071904 0.019762
0.166066 0.049284 0.168427 0.047747 0.170001 0.046722
0.112476 0.033380 0.114075 0.032339 0.115141 0.031645
x1,4 ξ1,4 x1,5 ξ1,5 x1,6 ξ1,6

0.206929 0.055113 0.208827 0.053877 0.212624 0.051405
1.047180 0.278904 1.056788 0.272649 1.076002 0.260139
0.022026 0.005866 0.022228 0.005735 0.022632 0.005472
0.072570 0.019328 0.073236 0.018895 0.074567 0.018028
0.171575 0.045697 0.173149 0.044672 0.176297 0.042622
0.116207 0.030950 0.117273 0.030256 0.119406 0.028868
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'�C�(¥?): ²L(��`z
¯K: ávu�cA,�E± ũ �8I�n� Ã.

�A^'�C�, kr� ũ U�m ṽ. �Ñü�

=£VÇ ,�� P̃ṽ “ P

P̃ṽ :“ Dṽ´1

Ã

ρpÃq
Dṽ, P :“ Dv´1

A

ρpAq
Dv.

Ã

ρpÃq
“DṽPDṽ´1 “ DṽDv´1

A

ρpAq
DvDṽ´1

“Dṽdv´1

A

ρpAq
Dvdṽ´1“Dṽdv´1

A

ρpAq
D´1
ṽdv´1.
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'�C�(¥?): ²L(��`z
Ã

ρpÃq
“Dṽdv´1

A

ρpAq
D´1
ṽdv´1.

A^u A˚. d�, A ��A�é pρpAq, uq C
¤� A˚ �mA�é pρpAq, u˚q, ù�C�òc
¡� ṽ �¤·��8I ũ. dþª��

Ã˚

ρpÃq
“ Dũdu´1

A˚

ρpAq
D´1
ũdu´1.

ü>��Ý, �Ñ
Ã

ρpÃq
“ D´1

ũdu´1

A

ρpAq
Dũdu´1.
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'�C�(¥?): ²L(��`z
½n (`zÝ
)

äk���A�é pρpAαq, uq �Ý\�Ñ(�
Ý
 Aα 'u8I�n ũ �`zÝ
 Ãα �À
�

Ãα

ρpÃαq
“ Dw´1

Aα

ρpAαq
Dw, α ă 1,

Ù¥ w “ ũ d u´1.

e¡·�y², ù���� Ãα � Aα k�
����­½5, =¦éu����� w.
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'�C�(p?): ���/
=�½n/���n. �½ α ă 1

?¿�½��þ w,½Â ÃαXþ.@o'u Ãα

�S�) tx̃nuně0: x̃0 “ x̃nÃ
n
α �'u Aα �

S�) txnuně0: x0“xnA
n
α �ÏLð�ª

ρpÃαq
nx̃n “ ρpAαq

nxn d w, n ě 0.

�p=�. AO/, éuz�� n Ú k, x̃n �1

k �©þ���(�A/, K)��=� xn Xd.

�Ó­½5: �ï/�$��mÚ�¬Ñ�Ó.
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y² Ñ�eI α Ø�. � txnuně0 ÷v
x0“xnA

n, ně0. K
x0Dw “ xnA

nDw 8I´¦ tx̃nu ÷v x̃0“ x̃nÃ
n

“

ˆ

ρpAqnxnDw

˙

Dw´1

ˆ

A

ρpAq

˙n

Dw

“
`

ρpAqnxnDw

˘

ˆ

Ã

ρpÃq

˙n

“

„ˆ

ρpAq

ρpÃq

˙n

xnDw



Ãn

“

„ˆ

ρpAq

ρpÃq

˙n

xn d w



Ãn n ě 0.
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du
x0Dw “

ˆ

ρpAq

ρpÃq

˙0

x0 d w,

ùL²

x̃n :“

ˆ

ρpAq

ρpÃq

˙n

xn d w, n ě 0

´S��§ x̃0 “ x̃nÃ
n �). �Ñ�dL«:

ρpÃqnx̃n “ ρpAq
nxn d w, n ě 0.

��, Ï� ρpAq, ρpÃq Ú w þ��, ½n"�
äów,. ��g� AÑAα, αPp0, 1q �é
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�(: 6 g¦^=£VÇÝ
 P
�$½ny², ­½5ÿÁ, A��þO�,
�?üS, Ý
­üS, (�`z.qJ&¢.

unØÑê¼ó [�$�Ý, �ÅÝ
.] 
Î{�Ø� P ! ùp��Ü©�#失�!

http://math0.bnu.edu.cn/˜chenmf

The end!

���[!
40
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�(: 6 g¦^=£VÇÝ
 P
�$½ny², ­½5ÿÁ, A��þO�,
�?üS, Ý
­üS, (�`z.qJ&¢.

unØÑê¼ó [�$�Ý, �ÅÝ
.]
Î{�Ø� P ! ùp��Ü©�#¢�!

http://math0.bnu.edu.cn/˜chenmf

The end!
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