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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, 

advanced methods, reliable conclusions and 

remarkable results, This paper provides an effective 

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 ),( sssX   

set is unobservable; for each S = 0,1, ..., composed 

S by observation ( sζζ ,,0  ) in the optimal linear 

estimation of the mean square sense. 

If ,1,0, sX S , as a Gauss procedure, 
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The equation is based on the initial condition: 
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To solve According to normal correlation theorem           
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Since Es ( 　tξ  F 


s ) linearly depends 

s ,,0  , in the case of Gauss process 

],[ sssX  , constitute s  the best linear 

estimation problem according to s0 ,,    the 

solution by the equation (1), (2) is given. 

For the general case, the random vector is 

provided ),( W with ∞ )( 22 WE , and

),( W ),( W  with the same front two moments 

of Gauss vector,  

ie 2,1,,  tWW tttt  EEEE .if )c(i

is ..HΠQ -  making 

)()( WWi E        (5) 

)l(  is the best linear estimation of the 

amount by W  and   in the mean-square 

sense, and E Wi E)( . 

When the vector is

),,(),,,( 11 ij    WWW    , the above 

conclusion remains valid. 

And then in the containable control, the best 

control Ssyy s  0),(  is decided by the 

formula below: 
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where the nonnegative definite symmetric matrix 

)()( sFsF ij  Ss 0 of the stage 

of )( rr  , is the answer to the following 

Riccati equation: 
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group below: 
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while )(sZtr  is the element of the matrix  

slsEDDsDsEisZ )()]()()[()( 1 . 

3. OPTIMIZATION MODELING 

ANALYSIS AND INTELLIGENT 

COMPUTING 

(1) Allowed spectrum expression generalized 

stationary process ,2,1,0),( ssS , is part of a 

component of the n-dimensional generalized 

stationary process ))(,),(( 1 sSsS n  following 

recursion equations, )()(1 sSsS  )1( sSn
1,,2,1),1()()1( 1   nrsHsSsS rrr θ , 

)1()(1
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        (6)  

Process ,,2,1,0),( ssH  Available 

show by (6) 

nsE ,,2,1,,0)()(  r        ssHSr   (7)   

The coefficient nθθθ ,,, 21  by equation (6) 

given. 

If ,2,1,0),( ssS   , is a real process, 

each process )(,),(),( 2 sSsSsH n  is a real 

process. 
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If ,2,1,0),( ssS   , is a Gauss process, 

,,2,1,0),( ssH  is also a Gauss 

sequence comprising independent random 

variables. 

(2) Expression (6) can be exported 

containing fractional rational spectral density of 

multidimensional generalized stationary 

sequence component filter equations. 

Set  ,21,,0))],(,),(()),(,),([(],[ 1  sβββ ssssX sijsss 

 for the real general smooth i+s dimensional 

process, can be expressed as 
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measure, 
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And assuming the root of the equation 
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Application process for each of the following 

lines (1), 
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Vector ))(,),(( 1 sσsσσ is   and vector t  

[composed of vector ))(,),(( 1 sβsββ js   

and shaped like )(,),(2 sSsS n  all those 

additional components] after the recurrence 

equation obtained by simple transformation group 
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)(211 2sBHσEEσ sss       (10) 

wherein ))(,),(()( 1 sHsHsH m  is a 

sequence of non-correlation component of the 

non-associated vector,
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and matrix a,E,c tt and A, t=1,2,that can 

be obtained directly. 

(3) Given ,2,1,0,   sσs  is a generalized 

stationary process with 0sσE  and the spectral 

density is )(Z
2

2
2

/// 3243 ttt   eee , 

in order to determine sσ  with },,{ 00 α

α σσσ   

in accordance with the best linear estimation (which 

s≤ ) in the mean square sense, we need to have 

structure and spectral density Gauss process. And this 

process by the equation 

)()()(
1

2sH3sHσσ
4
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By the answer obtained, which is a Gauss random 

sequence: 
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Now assume )1(1   sHσβ ss , for the 

random vector ( ss σβ , ), ,2,1,0 s , can be 

obtained equations 
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definite. then(12)initial condition ES  ( β

F β
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) and ls also defined by equation 
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and it is not difficult to prove 1,0 00  iα . 

Described above, in generalized stationary 

sequence ,2,1,0,  sσs , the best linear 

estimate is made (12) to (14) identified, then wherein 

sσ of (13) should be replaced by sσ .  

4. NUMERICAL EXPERIMENTATION 

To verify the effectiveness of numerical methods 

(8) - (9), we solve using the following initial - 

boundary value case: 

     
   

21
2

1 2

, , ,
, 2

l
y l l

l

k y s k y s k y s
k y s e l s s

s y s y






   
             

          (15) 

0 1, 0 1s y          , 0 0 , 0 1 ,k y y          (16) 

   1 10, , 1, , 0 1,l lk s s k s es s                (17) 

The precise solution for the initial - boundary value problems of (15) - (17) is   1y,s y lu e s  . 

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

l  4ys /12   16/12
y t  64ys /12   

0.4 32.3804 10  
44.7963 10  

53.5735 10  

0.7 33.7862 10  
46.8902 10  

54.3867 10  

0.9 35.8675 10  
47.5638 10  

55.3278 10  

5. CONCLUSIONS 

This paper broadens the new ideas of random 

information analysis, intelligent computing and 

decision-making technology, and its research theories 

and methods are widely used. A series of theories, 

methods and results obtained in this paper will 

provide reliable mathematical theories and methods 

for the further study of the optimization and control 

of random information. 

6. EXPECTATION 

After the unprecedented development of 

intelligent decision technology in the 20th century, its 

theories and methods have been further deepened and 

improved. The vigorous and development of 

computer technology makes the application of 

mathematics more direct and extensive, and 

effectively promotes the development of science, 

technology and social economy[8-9]. All these are 

changing people's traditional understanding of 

Mathematics, At the same time, it also promotes the 

great changes in the research methods of mathematics. 

Mathematics, as the basis of science and technology, 

is breaking through the traditional scope and 

penetrating into all fields of human knowledge. 

Mathematical science has become an important factor 

to promote the progress of human civilization and 

knowledge innovation. It will more profoundly 

change the objective appearance and people's 

understanding of the world. The great development of 

mathematical theory and application will inevitably 

lead to profound changes in science and technology 

[10-12]. Let's join hands and work together to 

improve the scientific and technological level of all 

mankind. 
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