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How does it work?





The technique is straitforward. You have a set of functions like:





xx = f(x,y)


yy=f(x,y)





Start with initial values for x, y, and any other parameters which may be in the functions themselves.


Calculate the values with the equations and plot that point.


Then take the resulting calculated value(s) and run them thru the equations again to plot the next point.


Do this ad-infinitum. (This is called iteration, a fundamental concept in chaos theory).





It is basically the same for all - different attractors just have different functions.


Thus for the THREEPLY function you have something like this:








Sub Threeply()





Do While (Not F)    'time between changes, F is toggle flag for stop





                       'calculate the point:





xx = y - Sgn(x) * (Abs(Sin(x) * Cos(b) + c - x * Sin(a + b + c)))             


yy = a - x





            'and plot it (this should all be on one line):





frm1.PSet ((xx * 5 + (frm1.ScaleWidth / 2)), 


           (yy * 5 + (frm1.ScaleHeight / 2))), QBColor(10)





DoEvents        'allows infinite loop time to deal with other things


  x = xx                 'feed the results back to iterate


  y = yy





Loop








End Sub








How get 2 graphs to display simultaneously? Email me, tell me how


cool I am and how much you like the program, and I will tell you.

















Usually, if you plot a function along traditional X and Y axis,


(for example, y = x * x or y = sin(x),) the graph will follow a path ever increasing out from the origin - eventually to infinity.


But these Strange Attractor functions are different.


As (thousands of) points are iterated and plotted, the resulting graph seems to gravitate toward, or be attracted to, a region of space on the grid. It can be a point, a set of points, or something resembling a geometric shape like a triangle, circle, etc. It is as if this "thing" constantly pulls the equation (and the resulting plotted points) towards it - thus a "strange attractor".


Sometimes called the Basin of Attraction.


There are an infinite number of mathematical functions that exhibit this peculiar behavior, and there are also an infinite number that do not.   Go figure.














E1





If x > 0 Then


xx = y + b * x * (d - 0.5)


Else


xx = -d + y - b * (1 + d - x * d)


End If


yy = a - x











E8





xx = a - y


yy = x + Sgn(y) * Sqr(Abs(d * y - b))











Threeply





(A common, one of the best known chaotic attractor orbits; presumeably is named for the 3 "lobes" often seen near the centre. It appears to be symmetric thru a diagonal line splitting one of the lobes and the other two on either side. If you look closely, you see that it is not)





  xx = y - Sgn(x) * (Abs(Sin(x) * Cos(b) + c - x * Sin(a + b + c)))


  yy = a - x











HOPALONG: two-dimensional chaotic maps, originally proposed by Barry Martin








Hopalong





  xx = y - (Sgn(x) + Sqr(Abs(b * x - c)))


  yy = a - x

















Pickover 





This is one of the better known equations from  Clifford A. Pickover


And this one can get really cool.





(HOW does this guy discover these things.......?!)


Check out his WEB page - it is major!





http://sprott.physics.wisc.edu/pickover/home.htm





xx = Sin(a * y) - (e * Sin(x)) * Cos(b * x)


yy = (e * Sin(x)) * Sin(c * x) - Cos(d * y)








Rossler Attractor 





x = x - (y + z) * 0.04


y = y + (x + (a * y)) * 0.04


z = z + (b + (x * z) - (c * z)) * 0.04











Starburst





It starts slow and sometimes explodes and radiates out rapidly.





xx = y - Sgn(x) * (Abs(Sin(x) * Cos(b) + c - x * Tan(a + b + c)))


yy = a - x




















Lorenz Orbits





  a = AL * (y - x)              default value for AL  = 10


  b = BL * x - y - x * z        default value for BL = 28 


  c = x * y - CL * z            default value for CL = 8/3


  x = x + a * 0.004            .004   '(.002 - .013)


  y = y + b * 0.004            .004   '(.003 - .044)


  z = z + c * 0.004            .004   '(.001 - .008)





This algorithm uses a  chaotic equation proposed by Lorenz in 1976 as part of his research in climatology.  The 3 equations are a simplified derivative of an original larger set used to model fluid dynamics (turbulence), such like is seen in weather / atmospheric phenomena.





3 parametres as shown.


and x,y,z are initialized to PI





The system is most commonly expressed as 3 coupled non-linear 


differential equations. 





dx / dt = a (y - x) 


dy / dt = x (b - z) - y


dz / dt = xy - c z 





OR:





  e = 10 * (y - x)


  f = 28 * x - y - x * z


  g = x * y - 8/3 * z





where a = 10, b = 28, c = 8 / 3. 





"a" is sometimes known as the Prandtl number and "b" the Rayleigh number. 








Even though it took forever and a day to program and get this right, It is hands down my favorite! It seems like this little dot is orbiting 2 black holes trying to suck it in; like the complex orbit a planet might have in a binary star system. 


Theoretically it can orbit chaotically forever, but more likely it eventually falls in - albiet after a very long time. 


The 2 lobes you see (any of the 3 plots) are actually angled out of plane with each other - it is tricky to see since you are actually viewing a 2-dimensional projection.


The line being traced never intersects another line - never. Even if it runs forever!


With some input values, it will fall in and extinguish rapidly. With others, it goes round and round forever......Experiment with it. 


It is way cool.


Lorenz graph is actually in 3 dimensions - this is a 2 dimension projection, which is what most fractal programs give you.  
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