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Motivations:

Study of geometric structures can be important for the construction

of quantum space-time

Axioms of Set theory and Topology are the basis

of any particular geometric  structure

Examples:

Discrete space-time (Snyder, 1947)

Noncommutative geometry (Connes, 1991)



S      Sets, Topology and Geometry

Example: 1-dimensional Euclidian geometry is constructed on ordered set 
of elements   X = { xl } ;     xl - points

ji xx ,∀ ijji xxorxx ≤≤ ..

Xf xj



Example:  P = X  U P u ;   P u = { u l }   

X
xxi

u1

DDx

Fu1 ~ xk , Dxxk ∈∀

ji xx ≤ ,,,Itit can be also xi ~ xj

pPPppPartial ordered set - P

BBeside

Uu1 ,xk are incomparable P elements



f j - fuzzy points,    (Zeeman, 1968)  

Ffi ~ fk ,    wi,k >0 ,  Σ wjk =1

FfFuzzy ordered set (foset)  - F ={ fi }
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EExample:  F T= X  U F;      F={ f1 }

w1i



Continuous fuzzy ordered sets





Fun      Fundamental laws of dynamics

T   Too complicated to be truly fundamental ?!



FuzzFuzzy mechanics – space symmetry restoration

as the general low of free motion

X

w0

w(t)

ww0(x) = w0(-x)

w0(x):  space  shift  symmetry

is broken

Low of  free m evolution: space symmetry of m state is restored:  

w0(x) const     at very large t

Free m evolution U(t) :   w0(x) const ;  as fast as possible

Problem: if |g }= w(x), then  <Vx> = 0,  for any m state  |g}

EGlobal (and local) symmetries are very important in microphysics 

Fuzzy m motion – topological diffusion



Δ1 Δ2
X

Fuzzy (virtual) motion

Fuzzy state  g :  m || Δi.  and . m ||  Δi+1….

Even if  dw(x,t) = 0 , there is virtual m motion

m flow between Δi.  and Δ2 : f(x1 ,x2 ) ~ dw(x1) - dw(x2)

In the simple case, if w(x1) = w(x2)  then f(x1 ,x2 ) = 0,

New parameter  α(x) , it  can result in  effective  w flow: 

f(x1 ,x2 ) = α(x1) - α(x2)     0≠



Δ1 Δ2
X

m flow between Δi.  and Δ2 : f(x1 ,x2 ) ~ dw(x1) - dw(x2)

If w(x1)=w(x2)  then f(x1 ,x2 ) = 0,

New parameter  α(x) , it results in  effective  w flow: 

f(x+dx ,x ) = α(x+dx) - α(x)      0≠

w0                         wt

As the result m can move with  <Vx >     0,  if α(x)      const≠ ≠



m Velocity as the result of  space symmetry violation  for |g}

α(x) is analog of quantum phase

w(x)

α(x)

X

m velocity: <Vx> ~  <      >dx
dα

X

d α(x)  is analog of quantum phase

dx
dα
dx
dα



m particle’s state   |g} = { w(x), α(x) }

α(x) is analog of quantum phase

The problem: to find dynamical  |g} representation g(x,t) :

ˆdg Fg
dt
=

We have two degrees of freedom  g = { w(x), α(x) }, it can be transfered to:      

g(x) = a(x)+ ib(x), 

such that  a,b = 0, if w(x) = 0

this is symmetric  g representation





















Conclusions

1.1. Fuzzy topology is the most simple and natural formalism for introduction

of quantization into physical theory

2. Shroedinger equation is obtained from simple assumptions 

3. Gauge invariance of fields corresponds to dynamics on fuzzy manifold
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FuzzFuzzy mechanics – space symmetry restoration

as the general low of free motion


