A USEFUL HINT ?

[image: image1.wmf]Had I been present at the creation, I would have given the good Lord some useful hints for the better ordering of the universe. Alphonso the Wise (1221–1284)
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Equation 3.0

Modern cosmology is a lot of fun. It allows multiple universes, connected in parallel via wormholes, inhabited by Schroedinger’s cat that is dead and alive at the same time, with time reversals, to mention but a few of the entertaining ideas in speculation.

It seems that the principle in cosmology is

ANYTHING  GOES ! 

So why not play with other unsupported ideas? For example:

Why is the exponent in Newtonian gravitation exactly 2, not 2.01 ? This is an old question that perhaps does not deserve to be asked in a scientifically correct milieu.

Or, why is the usual order of derivatives in mechanics equal to 2 ? And why do the constants in fundamental physical laws take their special values ?

Consider the gravitational force F(x1,x2,y1,y2,z1,z2) between two mass points P1=(x1,y1,z,1) and P2=(x2,y2,z2). If we insist on invariance with respect to the special Euclidean group SE(3) we can write F(x1,x2,y1,y2,z1,z2)=f(R) where R is the distance between P1 and P2.The creator of the universe, the Demiurge, wants to compute the function F as simply as possible. He wants the function to be 1) positive and 2) strictly decreasing in R. Simple could mean many things. Here is one.

Say that the Demiurge can operate in the field of real numbers, so that he can perform the basic operations a+b,a-b,a*b, a/b (for b different from zero) . Now he wants to use the smallest possible number of basic operations to compute a function with the properties 1) and 2).

SOLUTION: F = constant/(x1-x2)^2+(y1-y2)^2+(z1-z2)^2

PROOF: ???

that uses 9 basic operations. That is f=constant/r^2; exponent=2.



If this is right, how about fast computation of other laws with given qualitative properties (recall Eugene Wigner’s celebrated essay about the remarkable power of mathematics in the physical science: "The Unreasonable Effectiveness of Mathematics in the Natural Sciences," in Communications in Pure and Applied Mathematics, vol. 13, No. I (February 1960). 

 How about the geometries of special and general relativity? The Schroedinger equation…

Or, more generally,

THE UNIVERSE AS COMPUTER: Say that the Demiurge, while creating the universe, has his power limited to an arithmetic A with the basis function b1, b2, …bN, and attempts to form a physical law governed by a function F.  This function has to be given by a algorithm generated within A and should satisfy some qualitative condition Q.  Find a function satisfying Q,  using the minimum number of the b’s. This will be the form of the law.

So, instead of a clockwork universe, this leads to a computer universe.
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