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ABSTRACT

Taking the time series analysis of complex stochastic processes as the main line, this paper makes an in-depth
study on a kind of random dynamic information flow widely existing in science and technology, and obtains the
nonlinear dynamic model and its optimal control and prediction method under the random century series. In
order to further study earthquake prediction, meteorological and financial data analysis, incomplete observation
of time series, and outlier processing provide an effective mathematical processing means and method.
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1. INTRODUCTION

Complex random process time series is a very
important method and research hotspot in the
discipline of probability and statistics. They are
widely used in many fields, such as earthquake
research, hydrometeorology, economy and finance,
signal processing, mechanical vibration and so on
[1-3]. Facing the rapid development of social
economy and the urgent demand for information
development and technology in various fields of
science and technology in the new century, this paper
will use the methods of complex random process time
series analysis to deeply analyze and study the
important random dynamic information flow of
science and technology, with innovative thinking,

way to explore the road of information development
and decision-making technology in the new
century[4-7].

2. SYSTEM DESCRIPTION

The first element of the vector X, =(/f;,0)
set is unobservable; for each S = 0,1,
[ by observation (C,,---,C.) in the optimal linear
estimation of the mean square sense.

..., composed

If X;,8=01---, as a Gauss procedure,
F A ) and

aS = E ( ﬁs s
X, =B - J[B. —.]) is determined by the

advanced methods, reliable conclusions and following equation:
remarkable results, This paper provides an effective
Q5 =6as+6,05+(dD +ciE')(DD +ELE )" (o5, —Eay —E,0) 1
i, =cic +dd —(dD +ci E ) (DD + EiE ) dD +cjiE,) ()

The equation is based on the initial condition:

Q :E(ﬁo|o'o)a o = E[B, —a, 1[5y —0(0]*

To solve According to normal correlation theorem

a, =C0o VK, 0,)coV(o,,0,)0,

©)

i, =Cco VA&, ,)—Cco VA, o,)C0V(o,, 0,)CO0 VAL, 0p) 4)
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Since o, = £ (§t| F f) linearly depends

Oy,:++,0, , in the case of Gauss process

X, =[p,,0,] . constitute S, the best linear

estimation problem according to oy, ---
solution by the equation (1), (2) is given.

, 0, the

For the general case, the random vector is
provided (W,8) with EW?+6°) <, and
(W, 8) (6,W) with the same front two moments
of Gauss vector,

ie EW'=EW" E'9=EO' t=12.if i(c)
is & _, , making

i(W)=E@6W) (5)
[(6) is the best linear estimation of the
amount by W and 6 in the mean-square
sense, and Ei(8) = EW .
When the vector is
W=W,---\W,), 8=(6,---,6,) , the above
conclusion remains valid.

And then in the containable control, the best
control Yy =(Y,),0<S<S is decided by the
formula below:

Y, =-Q(s)a"(s)F(s)e, 0<s<S
where the nonnegative definite symmetric matrix

F(s)= HFU (S)H 0 < s < S of the stage

of (rxr), is the answer to the following
Riccati equation:

—d’;—f)==a*<s)p(s)+p(s)a*(s>+
4(5)— p(s)C(s)S H()C" () ()
n(s)=t

while vector ¢ is determined by the equation
group below:
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do,=[d(s)y,+b(s),]lds
+i E*(s)(D(s)D"(s)) [do, — E(s)s, ds],
ay =y = Rp,
i, =C(s)s, +i.c (s)+d(s)d"(s)
—i E*(s)(D(s)D"(s) " E(t)L,
io = COV(:BOUBO)

X(9,M)=Q(0)+ 4;Q(0)e
+arg [ [ ()i (5) + 1V2,121ds

where
s
n(s)= L Z Ztr (a)’/ltr (a)da

while Z, (S) is the element of the matrix
Z(s)= i"E(s)[D(s)D"(D)]E(s)l,.

3. OPTIMIZATION MODELING
ANALYSIS AND INTELLIGENT
COMPUTING

(1) Allowed spectrum expression generalized
stationary process S(S),s =0,£1,£2,---, is part of a
component of the n-dimensional generalized

stationary  process (S,(S),-:+,S,(S)) following
recursion  equations, S,(s)=S(s) S,(s+1)
S (s+)=S,()+60 H(s+1),r=12,---,n-1,
n-1
=Y W,S,,.(5)+6,H (s +1) (6)
r=0
Process H(s),s=0,+1,+2,---, Available
show by (6)

ES, (s)H(s) =0,

The coefficient 6,,0,,---,0, by equation (6)
given.

If S(s), s=0,£1,£2,---, is a real process,
each process H(s),S,(s),---,S,(s) is a real
process.

S<a, r=12,---,n (7)
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If S(s), s=0,£1,£2,---, is a Gauss process,
H(s),s=0,£1+2,---, is also a Gauss
sequence comprising independent random
variables.
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2 Expression (6) can be exported
containing fractional rational spectral density of
multidimensional generalized stationary
sequence component filter equations.

et X, =[4,,0,1=[(B.(s),--, B;(5)), (0, (s),--, 0, (s))],s =0, £1% 2, -

for the real general smooth i+s dimensional
process, can be expressed as

X, =[ ¢ P(e")g(d) ®)

Which  P(J)=|B (/)|

order matrix, m = j +
I, a fractional rational element

is an m>n

X (1P
M p-1
)

ﬂ|vp

And - o(du) =[9,(dw), -~ 9, (d)] as a

non-related components of the random vector
measure,

R (K)=

1
Eg () =0, Elg,(du)f" = du

And assuming the root of the equation
Y,"""(J) =0 is located in the unit park.

Application process for each of the following
lines (1),

X,,,()=[ "R ()g,(dn) (@
Vector o, =(0,(S), -+,0,(S)) and vector 3,

[composed of vector B =(B,(s), -+, B;(8))
and shaped like S,(s),---,S,(s) all those

additional components] after the recurrence
equation obtained by simple transformation group

Py =C B +C, B +cH(S+2)
0., =Ep +E,o,+BH(s+2) (10)
wherein  H(S) = (H,(s),---,H,,(s)) is a
sequence of non-correlation component of the

non-associated vector,
EH,(s)=0, EH?(s)=1
|
H ()= ¢“Pg(dw) @)

and matrix ¢, E,, @a and A, t=1,2that can
be obtained directly.

(3) Given o, s=0,£1%2,---

stationary process with Eo =0 and the spectral

is a generalized

density is Z (i) = ‘em +3‘2 /‘ezu’ +e /4+2/3‘2,

in order to determine o, with o5 ={o,,--*,0,}
in accordance with the best linear estimation (which
s<a) in the mean square sense, we need to have
structure and spectral density Gauss process. And this
process by the equation
1
Ogis +Z(as+2 +0)=H(s+3)+H(s+2)

By the answer obtained, which is a Gauss random
sequence:

EH(s)=0, EH(s)H(a)=6(a,s) =5

Now assume f, =0, —H(s+1) , for the

random vector ( f,,0,), S=0,£1,£2,---, can be
obtained equations
1 1 1
=——f. ——0o.+—H(s+1
ﬁ5+2 4 ﬂs 4 S 4 ( )

0., =P, +H(S+2)
wherein m,(S,a)=E ( 5, |F o)

ny(s,a)=E (B, |F 7 ) by having the initial
conditions

and

T(s.5)=s
equation

S, (a+2,1) = —%Sl(a, S)—%Sz(a,s)

h(t0) =1,

s

S,(a+2,5)=S,(a,S) (12)
definite. then(12)initial condition S = £ (B, |

Ff ) and I also defined by equation
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1 2—1i, (13) estimate is made (12) to (14) identified, then wherein
Opy == 0y ——05 +7(an+l _an)
4 4 4(2+1)) o, of (13) should be replaced by o, .
in+1 = 5 I”l (14) 4. NUMERICAL EXPERIMENTATION
+ n

To verify the effectiveness of numerical methods
(8) - (9), we solve using the following initial -
boundary value case:

and it is not difficult to prove a, =0,i, =1.

Described above, in generalized stationary

sequence o, S=0,£142,---, the best linear
ok(y,s) ok(y,s) o' (o%k(y,s N
(as )+ (8y ):asl" a(yz )—k(y,s) +e’[(2+1)s' +5* ] (15)
0<s<1 O<y<l1l k(y0= 0, 8y< (16)
k(0,s)=s"", k(Ls)=es", 0<s<1 (17)

The precise solution for the initial - boundary value problems of (15) - (17) isU(Y,S) = e'st

Table 1. The maximum error E_ of numerical methods (8) - (9)

| A, =N, =1/4 A =N =1/16 A, =N, =1/64
0.4 2.3804 x10°° 4,7963x107* 3.5735x10™°
0.7 3.7862x10°° 6.8902 x10~* 4.3867 x10°
0.9 5.8675x10°° 7.5638 x10™* 5.3278 x10™°
5. CONCLUSIONS is breaking through the traditional scope and

penetrating into all fields of human knowledge.

This paper broadens the new ideas of random Mathematical science has become an important factor
information analysis, intelligent computing and  to promote the progress of human civilization and
decision-making technology, and its research theories knowledge innovation. It will more profoundly

and methods are widely used. A series of theories, change the objective appearance and people's
methods and results obtained in this paper will  understanding of the world. The great development of
provide reliable mathematical theories and methods mathematical theory and application will inevitably
for the further study of the optimization and control lead to profound changes in science and technology
of random information. [10-12]. Let's join hands and work together to
6. EXPECTATION inr:;;;rlgi\r/]z the scientific and technological level of all

After the unprecedented development of REFERENCES
intelligent decision technology in the 20th century, its
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