














Solitons with the PENDULUM 
and other related physical systems

Phase portrait of the pendulum





Duality between the pendulum and wire shapes

Both are described by the same graphsBoth are described by the same graphs







Frenkel - Kontorova soliton
(“sine – Gordon” soliton)

Equation (6.1) is the main equation of the Frenkel—Kontorova model. We will 
now find the solution of this equation which describes one moving dislocationnow find the solution of this equation, which describes one moving dislocation. 

With the notationWith the notation 

in the continuum limit a —> 0, we have the nonlinear equation 



A model of dislocation
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The Josephson map and Chaos



A detailed study of JMy



A simple model of Chaos







Vortices in water, superflud liquids, in Universe…   

From MACRO to MICRO and back

A relation between solutions of Einstein’s  equations 
and eq ations of Na ier Stokes etcand equations of Navier – Stokes, etc… 

Unity of UNIVERSE and 
theories of EVERYTHING





















Reissner - Nordstroem black hole

In

bl k h lblack hole









A relation between solutions of Einstein’s 
and Navier – Stokes equations.

Black Holes and viscousBlack Holes and viscous 
incompressible hydrodynamics. 

C f l h d d i d ll th tConformal hydrodynamics and all that…
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Unity of UNIVERSE 
d th i f EVERYTHINGand theories of EVERYTHING

What is Life from the cosmological point of view?









a temporala temporal


