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Abstract

In this communication, we announce a formula on the distribution of solutions of 2-
dimensional linear autonomous systems with fluctuations, whose details can be seen in [1] and
will be published elsewhere.

Let a, b, ¢, d be real constants, and S(¢), T(¢) be scattered functions whose means are 0,
and variances are positive constants o%, o} respectively. Let psr be the constant correlation
coefficient between S and 7.

We consider the equation

{dx=(a-x+b-y)dt+5(t)m
dy=(c-x+d-y)dt+ T(t)/dt

with the initial condition
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The fluctuation of solutions can be calculated by the following Brownian integral.
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2)-matrix such that AX=X (0 ) Then the mean of the distribution of solutions is given by



104 Shin-ichi Ohwaki, Shinya Inada
Let
guls,t) guls,t) it 0
=X X1,
n(s,t) gals,t) 0 e
then the variances and the covariance of the solutions are given by the following formula.

0X(t)=0? f :gu(S,t)zds+ZPS70'sO'r f ;gn(s,t)&z(s,t)ds+ oF f ;gnz(s,t)zds
oY=} [ gus,0Vds + 20sr0s01 [ guls Dl )ds+ ot [ s, s
. Ux‘b;/(t)':aéz‘f;gll(s’t)gzl(s’t)ds

+ psr0s07 f ;{gn(s.t)gzz(s,t) + giol(s,t) gas, )} ds + 6% f ;g-z(s,t)gzz(s,t)ds

The correlation coefficient of the solutions is given by

ot

P-w(t)= Ox ¢ O‘y 3

Theorem. The distribution of the solutions is the 2-dimensional normal distribution
N, 01,0800, 030),p(2))

at each ¢, and the density function is given by
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Example. Let A '—"( ), os=0r=0.05,05r=—0.7,20=1, 0= —1,
then the following equation has the required properties.

{d:l:=(l‘ +2y)dt +0.05- N8sos(£)Vdt
dy=(—x—y)dt +0.05- NSI2(¢)J/dt
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Because the relation p(A@a,o,S,No‘f:.n.s):cos 70 holds[2], then

5:% cos(—0.7)=0.746817.

A perspective view of 100 solutions is the following.

The level surface u(¢, x, ¥)=0.2 is the following figure.
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To check means, variances and the correlation coefficient, we need much more numerical
experiments[1).
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