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Lagrange , Euler v v>
[1]
( )
[4]
ro= ara, (1)
* r 1 ( ), 2 . a
L,
[4]’
ri= ri(t)= o) /v(t), (2)
v S(T) = d0 )/ des y (1) (2)
v ()= v (0)exp(arat), (3)
v (0) t= 0 u(t) t Jv .
(3) :
1) v (1) v (0)( ), r
2) v (1)
(A) v’ (0)
, — / . t= 0,
x ,U*(O) ‘ ‘
v (0) = x/71 (0) = x/[ a> (0)]° (4)
M= v/x v , *
M(0) = v(0)/x = V[ a2 (0)], (5)
v(0)= v (0), 4 (5 v (0) M(0) .
(B) v (1)
0< t< 1 T P o+ A2, (3)
v (t1)= v (0)exp(arz t1), (1 = ti- 0),
v*(t) = 0 (tf)exp[a(r; + Ar;)(t— )] =
v (0)expfa(ra ti+ (ra + Ara)(t— t1))], (t> 11)* (6)
2
[4] (2.2

[4]
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(2.6) (2.7)
Ap(t+ At) = plv_l(t)+ paXit)+ KAp(t)+ mfri(t) - ra2(t)], (7)
As(t+ At) = s1v(t) — sw¥t) + kA(t), (8)
A 5 p s ;P1, P2 S1, s, k, m . (7) (8)
[4]  (2.6) (2.7) :(7) [4]  (2.2)
(t+ A1) ( rife)< r2t) . (8 (7) :
), m= Vku;[4] (2.6) ar= a2= a3= lLp3= k;[4]
(2.7) (8) , Ay Ay bi= by= b3= 1,s3= k*
[4] (29
U A= (e M) - o(t) = gl Au(t)= As(1)], (9)
8 ) ,  At=1°

(7),(8).(9) (2
v(t)/g= [vFt+ At)At— 1Xt)AL]/g =
[Ap(t+ At)= A(t+ At)] = [Ap(t) = A(t)] =
pw (1) = siv(t)+ m¥t)+ m[v¥t)/v(t) - rat)]

v(t)o(t) = glp1- slvz(t)+ w(t)v¥t) + mXt)— mr2(t)v(t)]* (10)
n= pxt+ s2+ k- 1°
(10
“« 7w ? (10
tr o ta, , Xt1) = v¥tz) = O
v(t1) = v, v(t2) = v2, (10)
va— vi= g[pi/(viva)+ si](vi— v2)* (1)
g[p1/(1]1112)+ S1]> 0 (p1,s1,111,112,g> 0)
02> vi(> 0),  v1> v, (12)
v v(t) * (12)
)
1 2
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max or minJZCl’(t, v, v3}dt,
s.t. F= F(t,v,130) =
w— g[pi- S+ ek - mrav] = 0,
b= Av’+ Buv C3+ Du,
ABCD .
. Lagrange A
L= L(t,Nv,v30) = ¢+ W
(13) (14
max or minJ:L die
v= v(t, (€ )
Rlv(t)] = JZLdt
: e Y “e- (0.7)

(13)

(14)
(15)

(16)

(17)

(18)
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. £= 0 . %)= 0 :
®e) = R[v(t, §] §e= o301
JZ[LAS)W Lobv+ Lob>+ Ly&]di = 0, (19)
L y=0L/0( ); Mt ;60 &> v v,
([5 p-35])
d, &
[3 s [ S S au}dt: 0 ()
SN b ,
Lr= 0, (21)
2
T %u: 0 (2)
(22) Euler , :
Ly— La— Lop> L — Lsv+ Liy+ 2La>+
it + 2Lt + Lia®+ 2Lis¥® +
i+ Li” + 2Lisv0 + Lzt = O (3)
(15) (16) (2),
Lo— Lioo— Lot Lo¥' = v(24 + 2)as1) +
v¥B- Xn)+ v(A=4C)+ D+ dmr2= 0 (24)
e (14 ) (24, (14) v Xx(24)
U2(2A+ Xsi+ 4Cgsi) + w¥B - 4Cgn)+ v(D + 4Cmr2) +
@pi( A= 4C) + mf A= 4C)g = O (25)
(25) ¢ . (25) v v> ,
C= N4 A=- Xsi, B= Xn, D=- Xmr* (26)
€ v=v(t, € (14) v=wv(t)=v(t,0)( €= 0)
, *(20) (15) ¢,
b= - dgsiw’+ dgnw>t Z)\vg— demrov (27)
L] ) v 'IJ> s (l) L]
¢ . = o(t) (14) (16) ‘, ¢
4
1.
* [6] : ,
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5 5 . 5 L1, ta, -+ Is, ,
v(t1) ¥ n)  v(ts) vXts)e (15) . ABCD ¢ (26)  (27)
Ag sinm 5 .
2
) ) (27)
( ) .
= 0 (27) v v SO0 m< 0):
vi= (VY[ mrysi 2 (/)] 5 a9 de) - (%)
vi— v2= J[W2/31J2+ 49/ dsie (9)
(29) ) y )
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Basic Equations, Theory and Principle of Computational
Stock Market ( [I[) —Basic Theories

YUN Tian quan
(Department of Mechanics, South China University of Technology,
Guan gzhou 510641, P R China)

Abstract: By basic equations, two basic theories are presented: 1. Theory of stock’ s value v ) (t)=
v" (0)exp(arz t). 2. Theory of conservation of stock s energy. Let stock’ s energy ¢ be defined as a
quadratic function of stock price v and its derivative 1> ¢= Avi+ Bus+ CF+ Do , under the constraint
of basic equation, the problem was reduced to a problem of constrained optimization along optima
path. Using Lagrange multiplier and Euler equation of variation method, it can be proved that ¢ keeps
conservation for anyy, >. The application of these equations and theories on judgement and analysis
of tendency of stock market are given, and the judgement is checked to be correct by the recorded
tendency of Shenzhen and Shanghai stock markets.

Key words: political economics, theory of value of goods; variational method, Euler equation; con-

servation law



