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Abstract
Synchronized/Simultaneous Research

In our daily life, objects and the contacts between objects they will have mutually

affect each other, some initially chaotic systems after a sufficient amount of time will
mutually correct each other, and finally achieve synchronization (example: the speed of
bird and fish migration, market prices, infantry...), although some are unable to achieve
this. We will illustrate and explain the synchronization system, its process and discover
the conditions for synchronization. Using linking concepts, we will integrate the coupled
map lattices with global coupling and coupled map lattices with intermediate-range
models into a synchronization mode in order to simulate a synchronization system.

We first used a small system of n=50 to obtain results that will demonstrate the

linking concepts:

1.
2.

The more chaotic a system, a longer period of time is required for synchronization.
An increase in the number of individual objects requires an increase in the range
of concepts and the amount of time in order to achieve an in depth
synchronization.

Initial concept values which randomly effect synchronization critical point
conditions are not obvious in a mathematically incorrect graph. In a closer look,
when we increased the synchronization to n=400 and the number of times to t--
>100,000 we discovered:

Using the function G(x) we hoped the results from the graph after apply the
function and correction able to overlap and test with “Scaling and Universality in
Transition to Synchronous Chaos with Local-Global Interactions”, but the part
which overlapped the measurements was not identical:

We can use the significance of the critical point and the Interactive Process to find
the approximate value of the critical value up to 4 digits following the decimal
point.

We can also use the approximate value to find out the range for the simultaneous
conditions and the various points on the system itself, as well as obtain a negative
correlation between them, and then it can be similarly expressed with using a
curve.

A computer can calculate values with this kind of enumerating method, even without
any special resolution capabilities to quickly obtain large amounts of approximate
values of simultaneous conditions, this is especially true when calculating unfamiliar
systems.
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{ a(1x) 0.5~1

a(l4+x)  -1~-0.5
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#include<stdio.h>

E[F[J,

#include<math.h>

double a = 0.0;
double f(double x ){
return l-a*x*x; ‘7 iﬁ%ﬂﬁ‘ J\;Ela’srg [@F}'IQ\’T
}
int main()

{

int 1;
double v,x;

char c;

fprintf(stdout,"please input the value of a
for your function:");

fscanf(stdin,"%lf",&a);

fprintf(stdout,"please input the value of x
for your function:");

fscanf(stdin,"%lf",&x);

fprintf(stdout,"eacho:input a=%l1f  x=%lf
\n",a,x);

i=1;

y=1(x);

fprintf(stdout,"x_0=%lf\n",y);

while(!((((y-x)<0.000001)&&(y>x) |1 (x>y)&&((x
-y)<0.000001)))){
X=y,
y=f(x);
fprintf(stdout,"x\_%d=%1f\n",i++,y);
}

k\, J)F‘J@%?} :

fprintf(stdout,"\nthe fixed point we find is:
P1f\n",y);

fprintf(stdout,"press any key to stop");
fscanf(stdin,"%c",&c);

}
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Private Sub Command1_Click()

Dim fs As New FileSystemObject

Dim txtf As TextStream, txtf2 As TextStream

Dims As String

a = Textl

b = Text2

n = text3

e = Text5
Label9=2*b/(n+1)
Dim ii, tt As Integer

r = Text6

For tt=0 To 1999
'Fornum =1 To 10
'num = 1
Fori=0Ton

Select Case x(i)

Case 0.5To 1

y() =a* (1 -x(i)
Case 0 To 0.5

y(i) =a* x(i)

Case -0.5To O

y(i) =a* x(i)

Case -1 To -0.5

y() =-a* (1 +x(1)
End Select

Next 1



Fori=0Ton
sum =0
Forii=1Tob

If (i +ii) > n Then
j=i+ii-n-1
Else

j=itii

End If

If (i - ii) < 0 Then
k=i-ii+n+1
Else

k=1i-ii

End If

sum = sum + y(k) + y(j)

Next ii

ii=1

If (i +ii) > n Then
j=i+ii-n-1
Else

j=i+ii

End If

If (i - ii) < 0 Then
k=i-ii+n+1
Else

k=i-ii

End If

zZi)=(-e-n*y@)+(e/2)* (y§) +yk) +r*

(sum/ (2 * b))

x(1) = (i)
Next i
sum =0
Fori=0Ton

sum = sum + z(i)

Next 1

range =sum/(n+ 1)

sum =0

Fori=0Ton

y(i) = (z(i) - range) * (z(i) - range) / (n + 1)
sum = sum + y(i)

Next i

'state(num) = sum

'Next num

'sum =0

'Fornum =1 To 10

'sum = state(num) + sum

'Next num

'range = sum / 10

range = sum

Set txtf = fs.OpenTextFile("c:\test\test1.txt")
Set txtf2 = fs.CreateTextFile("c:\test\test2.txt")

If Not txtf. AtEndOfStream Then
Text7.Text = txtf.ReadAll

End If

Dim kk As String

s = Text7.Text

kk =range

Text4.Text = s + vbCr + vbLf + kk
Text4.Text = range

s = Text4.Text

txtf2. Write s

txtf2.Close

txtf.Close

Set txtf = fs.CreateTextFile("c:\test\test1.txt")
txtf. Write s

txtf.Close

Next tt

End Sub
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