BLFH02E 7757, 58 20 5 55 2 1(1999 4F 2 J) B B2 0 ) 5 G T 2 O
Applied Mathematics and Medh anics =R OH WA R

1 1000_08387( 1999) 02_0145_152

(1) —

= K #®
IR DI R, TN 510641

AR SR WA 25 B 2 0 AR [ S 22 10 5 9 Ve SR U I T ST YA AR (B

S R, B R SR AR SN St IR A R L LRI A B B0 A

Dt SCrb R T o VR AU 7 R AR B LR 2L, L I 1 S HOpk I A R 19946 T Banach

WA 4 P et e B IE I o 248 ) P AR A, BASARAT IR, 51 R 9% £ B H i A0 U o

MeEETT Yy, WAL, oy AR WRAEmRGS BRI, TR
F224.9 A
ME $%)

RV BB IS T S0 T 720 RE () KR SB A5 18K T 7L, BUR 0 W i 2
BV T RSB MR T AT IS (I R e BT, T SR B S A (] 1
~ 21), (B BT AR B 7E [, A SR AT A (G 3~ 5]) ZRATHS Rk, 3
T, SR BE AR R 2005, VR b B S LR (R e 8 T (03 48, [ A 03 £
FS R IR E AT T L B G T 1884 AR H, RIRAG SRIE B MR A L 6 B 1
ST, HES R NS T 1932 45k F e SRR G T 1938 AR, I A R ALK E
SR — R EAT K24 O, IR L) I TR 0 3 B DA o Ve T B s AR M
HERE: , TR B B R T 5 AR W R AE — R R AR AR R AR B O R
S Hioke

ARSI AT B T A AR S RS FAE R S (1) 3 RAUBFIE I B0
RN T R T RESR e g TR A 5 SR T (R R e ARSI AR EL R
TV SR 117 0 A, S SR 117 ) BESHR (EAIK e

TES 1, PR TE SR Y 7 e RIS IR 25 7RI, SRFH I £ A6 2 A0k ) 2405
(9 V4 5 N R 26 (X 43 i St IR 0857 DRI S (oI, ks % 2R See] 2010 /E 738 Y (R 2%)
FIle] B IR B0 PR3 (B, BUR ) -

TES 2 7, 2N A ) 22000 A 2 s A0 A5 5 ST 47 A, AR T R 5 9
T FBE S ON S H R RO A 3605 i B R 8 0 2% FE A A 26 e

TESE 37, 35 i VR R A 3 e R L A R A T ) B AL R 7T 1 2%

* ©1997.08 11
= RB(1936~ ) B, Hiz
145



146 = x S

Banach Wi 5153 BEAIE W5, £60 [P BPIR A5 LA KARAT I 00 I 1 SAE3EL 2 B 5
1 TR TR R AR PR R

WU AT IR, W] LAAT 22 R AR AR )5 kiR 7R BT 18
1.1

KRR — M B m D, TR A BZOEE « RN LFERZ— M
RFRATEMNGE) I, i = 1,2, -y m 73 MRS 5011 8T b, a0 BERUE IRl R AT SeRfll <
Dy, .o FERBCT N FRE BOE — AN 4 (R NS ) I, @ 0 AR S A IRBL
AT AR I TE8UT Y Rl Z B A B ish, MR —IE« IR 40 4 GHEsh &

SR I A TR Ji A — A ] R, R B S M A4
&I N A2 5 B ARG AE 2 AMUR e | ]
EUHZAR 3 A FR 6 48 7Y, DA 4 i 7 T AR A T % A
™ BTG B T P PR ROE AU S e Al T
I TR E AR R A R
1.2

FELE, AR BT AR B T U BE LI R, 4t 2
W& 7T, M2 B A JE M 2 A, Y S ACLIE 1 ) 2 73
TIFERAER e JFU R [ A 772 R W B 2 T A B AR B o 1
IR IS FHBCA R RN W 22 Bl R B AR b AR e T 1A BHRDT iR 22 BF 1] AR
BT FAII BT TT, 12 SR HERE, RORE AT R
1.3

Refomi PRI R X7 Jala) Wit BB AR BOIR) R 3R s UG, 4895 B I A A T 2 B LR
JRy A G AT ) RIEELE B (0 285 DR 3R ( s A 6 SR OGRS I #4822 3 BT 2)
RI& HAEMFENEIRGE [0, T] rhBeal Writk A & B, ot R B R IEEE R RS2, /£ 0= 0
A RN PR ZK I S LE ¢ = 0 BRI AG2% AFrh I8 »

MAR 2 28 B IR 3R P g M A AT 8 < it | ( fI AR il ) SRl e i sl Ml A
FREE TR T AL RE Ve VBT VAV B W U OB KA PR R Ui AL T IR A
=

ri(e,T) = [LAi(t+ T) = Ai(0)] /L TBed)] V-t (1.1)
N R ERS 2 B BRI Ze e SR Ai(e) R A (e + T) 43n 245 AR e 5t <3,
T R

ic
Aj= Aj(t) =~ Aj(t) == Aj (1.2)
MM Ay > 0, T A AT Ay IR
PR Ny
2.1

HIT 25 2256, 1F



THE BT A AR AR AN (1) — e AT 147

(1) FIZ22 B 51k 0 R pit i &
ri— 1 = kidj, (21)
ri=ri(t,T) =r(t,T)= ri, rj=1(t,T) =r(t,T)= 1],
X b R My SRR FEEEPR A = 0 T8 MYy IR 2 RIFRPIGa R ) —
Wers Zr o B BETE Py K THRATE 2 (DUF R AR 2 AR HUT, Fhr 1 ARER KT ) X
SER NAE ANARAT AR % 283 ot g, I SN« B TRIEERI R ri - 1) ) A
Bl R HIRED, ARG ME XFh 25, Bk, FXAR ri - rj L (2.1) KA
ri— rj = kiji (2.2)
B (2. 2) K,y NERR N,
(2) VBN @ BEA MG B 1% SRR AR e il g, BT

()= clAi(t+ At)— Ai(t) , (i= 1,2 -y m), (2.3)

Ai(t+ At) = Ai(t)+ i:Aij(t), (2.4)

A e AL AREN A RS AR R R R T BRI BURFE RS« B ERAT, HA %R

ER G U B Hh S 7, B s R ARG T BT AR SOk W e e 7y = Ori/0t o

PAE (2. 2) (2. 3) U R 2R Va1, e T BT o, i FL R 43 B AR R A, o 1R R T

Ao i h 26—, 7T LA ADUAL FRAE 2t el AR, XE(2.2) V(2. 3) AT DAAE FEZR % (40K
=) e

FH(2.2) (2. 4) AN (2. 3) A, 15+

m

(1) = cij;:[rj(t)— r(t) [/ ki, (i= 1,2, ey m)e (2.5)
(2.5) e — A RMER 7 REH B 3 IR L 55 TR] AR 28 22 X R T R AR 1%
Z, e LT SR S5k 20k 1A 26 =5
(2.2) (2 3) (2. 5) AL LEFR YA Z T &7 e

22 .
KBRS (ST H I S (AR IR SEN S 2 1R MR E:
Ayt+ M) = pio”“i(t)+ pa(t) + pad(t), (2.6)
Adt+ At) = sio'1(1) — swb(1) + sA%(1) + A+ A, (2.7)

b A REERE; v, > BRI AN AN A8k 2, ¢ RIS R, Ac WS A1 E; FARECE AT p, s
ANREFNFIZZ e pi~ p3, st~ s34 AN ENFSE I REG a1~ a3 R b1~ b33 51
NS B 2 1) BRI - 3% e 2 50 M A7 15 7 RbE e

(2.6) ZAI(2.7) Ko AR NS IR 7E[ 11] S ihie & B 1 1 i R, R
B(2.6)v(27) PRI, B; a1 = az= bi= bo= 1, BIUERMEMIEE (2.6) .(2.7) X
553 WK BN B % ¢ B AENEEH BA (1) BLA(1) mARSLEINS BN Z] ¢+ A
MEANEEL HE MR K s RE ps s3 5 o>8F 8 AN 2RIRIE, ps s3 BOK, B EHR
R BLGRIRIEH « BN A A A B S +

SR SR NE A IR AE 5 AT R, BB T RSO I S R ) B 5 KNS > IE
bb, M SEH SN 5 opR S b e SR, BT ATREAALE o>= 0, il fait Hrp ML TIESS K, 76(2.7)
RIH 2 TT M- s (b2 21) AR S e (2.7) RAK WIS HLFTE « AR



148 = x S

B, WANATTRLSEN, TS A PR T RN« X258 4 Wik
Ar= H(t- to)H(t1- t)As, (2.8)
X F H A Heviside BT, BIXF w > O,H(uw) = I; %t u< 0, H(u) = 0
(2.8) EIRTEM A XE to< ¢ < 01 WAV AR A &+ )& TIX BRIIZE 01 Z B 620
SABTE, W AR, (AT, SO E R AR AHE N Z] 0 Z AT RIE T IR XEE
B 8 R 2R bt e AN, AR B SO, B BN 5] RO T I, AR AR K A
RIS e, AEGTRE e, HUI T, KPP ERR B AR TS e 2 ARG« Bt 44
SR BB G R IR IR T 7 SR BOR  ST AA BT B A% F T e 2 UIRR, B 25 OR
TR H A HHIH 51 B 205, 7T RS IR FFF A ok
(227) S NHIEE 5 T Ay = Ag(1) AERIEWZ ¢ KB B E TR &E, XN 7 i fhaa i, B
S R
JREEE SN IS H B BRI AR B T R AT D VR 20 BRI AR A ) R 2, BID
Ap(t) = Ap(To(T)X T, Ap(T), --), TE(0,1),
As(t) = A(To(TD, X T, A(T), ), TE(01),
X LERR HR] DU AN BB, R T 21 ¢ 2 AR IR P s skl e fE(2.6)0(2.7) i,
K e ZEAZ 2 Bl S EGE, Ferh I Z009 o+ A B8, VS A AR 208 « &R
K, MATHIRZ ¢ 2 BIRAERT GOk 3K 2 BT 7 e dlobk JRBE s R TR 2T/ 13] i
FHT JBET TR0, VRAEHRTS 530 A
23 N
IR B ) e sl 4 i SR 2ok oo HOBRGE, A -
v¥t)At= v(t+ At)— v(t) = g*f[Ap(t) - As(t)], (2.9)
A EL g A7 A5 100 A 45 -
B BACE Aa eSS, B

Ad(t) =minfAp(t), As(t)]* (2.10)
(2.9) (2 10) 53 AR Bt A4k 28 K BA8 BT e

24 N
BAEIA] 1 Ao (1) IS, FERE 2000 0+ T B of 1+ T) ESEHE, e (1. 1) 54
Wi HETRIR 1 s

ri=ri(t,T) = T'vl(t)[U(H_ T)- v(t)] =
1 + T
T'v(t),[ v u) du (211
HELT = Ar( AT 0), AR AR
ri=ri(t)= v¥t)/v(t)e (2. 12)

(2.11) (2. 12) AGFIZE i I S HABA ZREX R
DA ONFEA iR B2 A, T2 U0 R I 260 2R

1 I(t+ At)= I(t)+ _i:Ajl(t) ZA(t+ AL); (2.13)

2. DD A(t) = 0, Vi (2. 14)
i=1 j=1



THE BT A AR AR AN (1) — e AT 149

(2. 13) A T ARG FIRIES, BV E AN T o4 2 I AE R ENERL - (2.14) K
FoR R B Ei s B AR (A THENRIRED ) -

3 RATTRRKV S
A A5 LT LA B L A SR A 43 e T AR S i 7R

3 1 (2 5)
i
r(s)= Llr(t)] = j r(t)e "de (3.1)
HNEE r(t) B Laplace ARe ¥4 (2. 5) LR IRA e, T13 r; IR MER BT F24H, Hofg A:
Zr](om, (i= 1,2 wm), (3.2)
A
ai - c/kan - a/kan - = ¢t/ ki
- ¢/kn a - o/kn o = 2/ ko
A= : : , (3.3)
— e/ kim — e/ kym — ¢l kam - am
ai= s+ ci Y, (UVki), (3.4)
Z()—Z( )= ( i=s (3.5)
Ay AT A A I i ﬁ] ﬁﬂﬁﬁiJTE’Jﬁéﬂl%¥iﬁ- ri(0) Nt = O HIHIER 2

17
(3. 2) A i AERL RSO WS 7 o
32 (2. 5)

A V22 B, Qnfl AT 1655, RAERFE [ I ZR H, HORt i) B S 2 45 1H Bk
Jifeie VMU LIS (] [B)BG Ae = 1( W] LAJ2TH SEALAL B 80 S 7nAT 15 Fi s F0 I 1) ) B, 7T LA
Gy /NI REE) BB e = n(n= 1,2, ...), B2 5) X5

ri(n+ 1) = ri(n) = ¢ Z[r,(n) ri(n)]/ ki, (i= 1,2 -m), (3.6)

(3.6) A [E] 2 HWL%%TE’JHQ%ﬂiKJJ*ﬁﬁ FATHE E R m R BRI, B ¢ = o, ki
=k, 2 N 2821 R U AR B ¢ LRI SRk AR B o1 G 2874 AR
AN B, WF U8 e fE ey P2 I sl RUB BTG« i (3.6) SRk

rifn+ 1) = ri(n) = b_zzl‘[rj(n)— ri(n)], (i= 1,2 ..y m), (3.7)
R b= o/k NESH (3.7 R FhEi "4 w
n(n+ )= ri(n) = bu;[ru(n)— p(n)]. (= 1,2 ym)e (3.8)

(3.7) 2Rk 23( 3. 8) A IFHUFIEL, 75
DUri(n+ V= n(n+ 1] =

jﬁ{%(n)— 5(n)+ bmfri(n) - ri(n)]}=



150 = I %
(1= bm) 2ifri(n)= 5(n)]. (3.9)
il B R,
| Ziritn+ v= n(ns )| <
1= b ls |Z[n wn(n)] s (3.10)
X = {x) Jthh HihE
x= x(t)= _Z[rs(t)], (s= 1,2, -sm), (3.11)
i lx(n) Il = supl x(t) I, (t= n) (3.12)
LR M (1) R X
Plx,y) =l x— yl (3.13)

D FIRIBERS, Je w = Dofri).(i= L2 wom)iy= D0n), Mo,y € X+ (3.13) &

WAL PEES =R, B L O(w,y) 20, B P(x,y)= 0= y; 2 Plx,y) SPx,z)+ Py,
2),2 €X; 3 Plu,y)= Oy, x) THR(3.10) Bk

Ax(n+ 1), y(n+ 1)) I 1= bm|* Q(x(n), y(n))* (3. 14)
S | 1- bm 1= R< 1, (3.15)
A R A 5IER B To5 K% B 4 Banach Wi i e 3 FEEG M IR AL (3. 14)
PRI P A BEES s T (A B R, B

Lim Qx(n),y(n)) =0, (n—>o), (3.16)
Hp limx(n) = ,_an]- limy(n) = Z[r]] (3.17)
(3.17) 2% Vi jor, B

lim ri(n) = ri = r(n)= 1, N (3.18)

(3. 18) TR A A B RURES 2 — PR, AT 2 AN BRI SR B AR Al 2 2 2% AF
(3.15) , MEBERIFIEIRES ri(0) TR, ZBAR, S LSSt W2 el (P IRAES, L, ik
AR &z T

33 —
TR ATE, B4 AT 2 7 A, BT 1 R 27 %
c/kne=1, ¢cvVku= P(c2/kr)= 1 (B>1), (3.19)
( BPRS  ( URK RERAR AT B AE) H(2.5) A5
ri(t) = ra(t) = [ri(0) = ra(0)]& 10 (3.20)
(2 2) AN (3.200 K, 5
Aa(t) = An(0)e (*H (3.21)

(3.21) NFWILAE ¢ = O BSZIB ATHIFIZE 1 (0) 7 TAUTRIER ro(0), FEEHUTR SRR
(RR An(0)s MILJEHIR SR EEE, B An( ) = 0 HIFLE BAA T F AR «
BYERRSCLE ¢ = T W ZUBHUTIE A2 IOBEI « M0 = T 1, (3.20) S04 H:
r(T)= rao(T)= [r1(0)= ra(0)]e ™7, (32)



THE BT A AR AR AN (1) — e AT 151

Me> T, (3.20) XABEH, SEiT R FEWME r1(0) = r2(0) A ri(T) = ra(T) - (- Arz) AR
#, A

ri(t) = ra(t) = [ri(T) = ra(T)+ Araje W1, (t> T)e (3.23)
#(2.2) AN (3.23) K, 15
Aa(t) = [Aa(T)+ M2y ™Y (1> 1), (3.24)

HA Moo= Aro/ ko AR SR RIS ) sl B« (3.24) ARLE ¢ = T BiA), ¥4
A My RiRaIGE, HEHAEEEE R FFERTLA T EATIE t = 11, ¢ = 62 FF 2R SR
AU

PAE R Rz fiptd i 4 20 R, 75 BT R, W( 2 12) 55

BT TN S 7R SRR AT AR, DR i B, ANFERE I i IX BT FRIE 2 it S
N, i A 12~ 13]°

[1]  Amir Rabah Sensitivity analysis of multisector optimal economic dynamics [J]. J Math Econom ,
1996, 25: 123~ 141

[2] Wai Mun Fung, Ouliaris Sam. Spectral tests of thMartingale hypthesis for exchange rates [J]. J Appl
Econometrics, 1995, 10: 255~ 271

[3] ZEA, FICE, XEME, & HBEME [ M]. dbat: Jbut Tol oK% kit 1994, 46~ 64
[4] HIRK. BATE: 88 FH[ M. Jb3T: vhE L 5F Akt 1993, 1~ 183

Clarkson T G. Introduction to neural networks[ J] . Neural Network World, 1996,6(2): 123~ 130

Yagawa G Hnite elements with network mechanism [ A] . In: Tadahiko Kawai ed. WCCM 3[ C], Vo), 2,

TACM, Chiba, Japan, 1994, 1474~ 1481

[8] Kuan CM, LiuT. Forecasting exchange rates using feed forward and recurrent neural networks [ J] .
J Appl Econom , 1995, 10: 347~ 364

[9] Dunis CL. The economic value of neural network systems for exchange rate forecasting [ J] . Neural
Network World, 1996, 6(1): 43~ 55

[10] Baptist G, Lin F C, Nelson J, Jr, Note on the long term trend of the Dow Jones Industrial Average

[J].Neural Network World, 1996, 6(3): 259~ 262

[11] = R%. B R AL )5 R g R [M] . )N 46 R H TR 5% tHARAL, 1990, 232~ 234

[12] =RE. BN NEEATR ) Baor T R[] . R B TR A2 4k, 1996, 24(6) : 35~ 39

[13] = R&. WL ST J] . ErE3 T RS, 1997,25(5): 47~ 51

]
]
[5] M¥&. menrdds vhes 183 M]. dbai: £ AR AL, 1992
]
]



43

NI
A

152

Basic Equations, Theory and Principle of Computational
Stock Market (| ) —Basic Equations

Yun Tianquan
Departm ent of Mechanics, South China University of Technology ,
Guan gzhou 510641, P R China

Abstract: This paper studies computational stock market by using network model and similar
methodology used in solid mechanics. Four simultaneous basic equations, i e., equation of interest
rate and amount of circulating fund, equations of purchasing and selling of share, equation of chang-
ing rate of share price, and equation of interest rate, share price and its changing rate, have been es-
tablished. Discussions mainly on the solution and its simple applications of the equation of interest
rate and amount of circulating fund are given. The discussions also involve the proof of tending to the
equilibrium state of network of stock market based on the time discrete form of the equation by using
Banach theorem of contraction mapping, and the influence of amount of drculating fund with expo-
nential attenuation due to the decreasing of banking interest rate.

Key works: stodk market; network model; differential equation; contraction mapping; elasticity;
methodology



