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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)



Sets, Topology and Geometry

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

Vxl. y X X, S X;.0r.x; <X,

........... f . ¢



Partial ordered set - P

Beside X, < X, itcanbealso x;~x;

Example: P=X U PY; PUY={u,}

Uy ~x,, Vx, €Dx

u; ,x, areincomparable P elements
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Fuzzy ordered set (foset) - F ={f; }

f; - fuzzy points, (Zeeman, 1968)

i ~fe, wi >0, ijkZI

Example: F =X U F;
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Continuous fuzzy ordered sets
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Fundamental laws of dynamics
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Fuzzy mechanics — space symmetry restoration

as the general low of free motion

Global (and local) symmetries are very important in microphysics

Wo(X) = Wy(-X)

Wo
Wy(X): space shift symmetry
IS broken
LA ()
X

Fuzzy m motion — topological diffusion

Low of free m evolution: space symmetry of m state is restored:
Wy(X) = const  at very large t
Free m evolution U(t) : wy(X) = const ; as fast as possible

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



Fuzzy (virtual) motion

Fuzzy state g: m|| A. and. m| A,,....

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

Ay A,

m flow between A.. and A, : f(X; ,X,) ~ dw(X,) - dw(X,)
In the simple case, if w(X,) = w(X,) then f(X,,X,) =0,
New parameter 0/(X) , it can resultin effective w flow:

f(X1.%2) = axy) - 0Ux,) #0

v



As the result m can move with <V, ># 0, if a(x) # const

X

m flow between A.. and A, : f(X; ,X,) ~ dw(X,) - dw(X,)

If w(x,)=w(X,) then f(X,,X,) =0,

New parameter OX(X), it results in effective w flow:

f(x+dx ,x ) = ot(x+dx) - x(x) # 0



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

0,(x) is analog of quantum phase

a.(x)

wW(X)

: da
m velocity: <V, > ~ < o >

xX(x) is analog of quantum phase



M particle’s state |g} = { W(X), oxx) }

0,(x) is analog of quantum phase

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

de -~
s _ R
7 g

We have two degrees of freedom ¢ ={w(X), X(X) }, it can be transfered to:
g9(x) = a(x)+ 1b(x),
such that a,b =0, if w(x)=0

this is symmetric g representation
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Conclusions

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



FXa PX | byt VI zZ; = WyzO

- 4
W  xuxy s oy
# L e @ * ’ [ l [ ] ——
Tp Ze 2%~

Jf OF _ L copmfis tete s f

5{225/ 6@9%@5/\37 O\ cop sl st

Kcory (A

/7// ??7 //c?c'%(zgs 2’: = CRIET /)cw(z-‘z‘-c’ D
(i Bl wmecgTecis coctdlitiase X inl "‘



é{Q/W af prrellot e ;}:EE.? /—4/@1’46?;7{&;3‘

4) Cénssica © Mechates ! flreirtra € mclion

/s;/«rz,, ngigmyw N
7e

2

Fr

é’) Greonloctr HMecliocse'e> — f2bh Jabferenl

e
S‘/"::d 4- Scdfy
- e A(7,,7:.) =€ i/'
¥ L2 = Lh Yo

o) feraeey fMHeclatreles L

Fesy free spuie FkF) texals T
e e Cptal- Spade 'sgum:z&g /Z
1 G,2) = Az §25,%)
ot~ E

- fh\ —

o x- ?@f) = 5@-&) ;’ ﬁ#@

o
e Wekﬁ; ca A"

p—




VAR

4.5

40+

T

Gl

Line Plot of VAR
Spreadsheetd 19 10c

Red Blue Uv
| photon energy




2 sbels afopM¢mﬁb
wNSA:,?a;ﬁod

Stecha stic.
... ¥ 22 miztupe

/’:: W22, ,2)

L:i=med, or. med, &> g=g, BR.§ =5,

Wy (X, ) = W, (1) +Whlx,%)

V=, W, (xt)> O

Nom 2y  Leady . &
-7 - Wi Wym

Sye wetre

"ff /Ma;

21

lpt=mEl, amdl. meds, - LpNLc=4
Wk 2) = g, (nt) + K (eqq(itl + 4 t,2) = k=0

Tz , We¥%?)=0



n==: “’4,25‘»‘*) - Sepwmrte Listesbctiovees

4‘/ ‘, AJ!I« X, LE " %ﬂ%ﬁlﬂf{/

"_\___‘ ‘_
i (5 W

e —————— i —

mel,.and. msbdy ;|

S0 wytut)= wplp) 7 TTy | u,B)=0

A,_A AE.A; e

Z./‘.ﬂ t&séx‘ﬁ) ir soladiow . E'WW
“hen a)S’(x'&ﬁ-] =lyix+2,t) ¢> alse

> Eceficory V&f —00 = a 5O




Fuzzy mechanics — space symmetry restoration

as the general low of free motion




