S0 i 1 1674-7070(2009) 03-0247-05

Sty T ARG TR OB R A e TR 2 B

=

RT —fssa B A A &y
AR L ARG A A E A A Ak
A FAEA 0 A By BT AL R M 5 2R 4
EALRRE, A RH S TARZGH
MR AR R RAURIEAL R 49 2
H M BER, AELEALRN
Lyapunov F4& , B1& 5 Lyapunov &
BB 0 F R 5 R A AR
R R, M X T - 54 B 09 & By A2
TGRS, AT
BFb b A TR AR WG AR I % vf AR B )
2y VA B Ve )t R 2t 3 & Y
£ .
ES 3t

OB AL RY KRR BT
P ; Lyapunov % %%

hES S 0175.12;TP273.4
XERIRRE A

i B EE 2009-05-30
EEEN

BEWET, I, B, 1 2 5, RS
B 1 R G E M IS 5 .

xiaoxin_liao@ hotmail. com

I AR R RIS TRR, RN,
430070

B B

0 5|7

Introduction

12D 80 ARARE , AMTIF UG % e AR IR M 4
BN SCERL 1 A4 1 1981 4ESE [E T IR SO g5 [ BRAaF 58 v 1)
SO LR T AR A 2R G E s

% = (¢qA +bE +c¢M) - (s, +w,),i=1,2,-,n (1)
Horpex, 2R @ NEREE I AR ARME; @ O [ EIEA SRR 2R @ 25
G E TR PR R AL b, WE KGR AT 15 | AN E E 0y
TEPRAE N 28 ¢, R 2GS 5 1 AN LG E ) 40 4R bR 2 ) 2R
Bss, HEZME @ DG E I8 58 00 S BRI 5 0, S BUR B RAR
XF e i LR L o AEhR O i) S I R

SCERL T BAZE T 1987 4F, HARLZR G5 e H AR 255 E 1)
HZG A AR

P=(C+E+M):-(G+D). (2)
Horp: C WEZFIAT E HERGEET LT M E KRGS EH
50156 HEFKBUAS Ty ;D R ERINESE ).
SCHRL T JIRA 21T 1998 AR RS XULE BIF 9 € 5 95 4 53 5[] A )
Hfg i AR R G E B E A
%f = py(1 - ﬁ;)- (3)
Hodry (o) B2 0 ERGE 50 M B IESEL
EARD 4t 45 A R

de _ M-

b oY),

dy (4)
m =—yy +8(m - x)x.

Forproow (o) B2 0 B G 0K K- (IR 2 0% A RS ) 257
BARbR  RLR G ak R E BAR A sy (¢) JyE 20 ¢ [ Z0RT ML
WA Sk F (BTG O B RBES) S5 f AR e B M vy 8 om
HIEEL

SCHRL L dE— 2 he T 3 — i s [ 9 i oy
(iixz = (B +yw) - (Ki_j;%xj)’ (5)

xl(()) = x;O)’i = 1,2,"',71.




BEGERT. £ 5 AR R BB B AR E P2

248 LIAO Xiaoxin. Stability analysis of nonlinear diffusion model describing comprehensive national power.

Horb o K, D% i Bl R AR 00 HARE, BRI — 1 JE A
AR H AR B 55 8 o as o B 1SR AR AE K SR A2 1k
R AR HCR sy, O ERKEUOR X @ R E T35 AR Y
RO 5 a R © R E TR AR B REE SR @ Fif
s i &, W oay >0, RZN a; <05 K; -

Z, aye; SR 1 TR AR bR B A SR R A 3 ).

IR AL (4) AR (S ) BRG], L& L1 X
BRL(S)1E n =2 WG OLT, B —4E 28 5[5 1 47 1K
R

% = (B +yix) + (kb —ayx —apy),
: (6)
dijl/ = (By +y2%) » (ky —ayx = ayy).

Sl T R

EEA Ay k +yk —a,B = ayP, <0, M=
(6) TESE—Z BRI TCP LRI TCJE A ) .

TEB %‘%2“21(,81 +x0y,) * (By +¥0y2) >0,
IR (6) f 3 fr 222

—apk, a,k, —ak,

A ’ A 2
BT B — ey =X (5 ) W1 07 B 1 B ok
AL T8
SCERC T J g0 1 R A iy =R 255 B 4R
PEY ROy
% =x(1 —ax —byy —¢z),
dy
a:y(l—azx—bzy—czz), (7)
% =z(1 = azx = byy — c32).

FLE 78R R R S  FE 2 A P 1L it T
4 Lyapunov BRECHIBRE, & 10 S50 B0 W 5 =
VORI, BN EF L 10 765 N A 81, P40
YA U LR A R 7E 5 5 4B
SR T B AR ME A , (LI SR
UEN UG E WIN e

ASCHEH AR L0 n 45554 1A e
SR

fﬁ=m1-;%w, (8)

T (T) I

AU FIG s 1) R T —JRH9 55 45 10 ) R 5
(5) SH1E P L B AP LA — B R, Y
A RTRAGE I PR TR 4511 T 0404 T 46 R 1Y

SR ARE T AL JURRAE I T 2 A5 5 2) X T AL i
n AEARLEMEY HUR T (8) 4yt T/EE —RIR R N
AR IO R AR E 1 FE 7 A F AR 73 A8 T 42 R
WL AR AE , TR AL TOARE W FE 2 26 1F. AT 42 6 Ak
JB TR P ML B AR AL T R 2 i)

1 BHHNEESEHY BREFTEHEMLERTE
S
Stability analysis of equilibrium position of the sim-
plified nonlinear diffusion model describing com-

prehensive national power
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Abstract

ing simplified model are studied. And the latter model’s constructive criteria for the asymptotic global stability of all

In this paper,the general nonlinear diffusion model of comprehensive national power and its correspond-

arguments , the asymptotic global stability of some partial arguments as well as the stability of others are also re-
searched. Concretely speaking, the Lyapunov Function with positive definite unbounded radial flow in R" is con-
structed based on the coefficients of the model. Then the asymptotic global stability of all arguments and that of some
partial arguments of the solutions, obtained from Lyapunov Function along the model of derivative sign criteria, in
the model’s equilibrium position within R", are evaluated. The results show the effect of the interaction, mutual re-
striction and harmonious proportion among all comprehensive indexes on dynamic equilibrium.
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