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Rudolf Clausius, 1865

| propose, accordingly, to call S the entropy of a body, after the
Greek word 'transformation’'. | have designedly coined the word
entropy to be similar to 'energy’, for these two quantities are so
analogous in their physical significance, that an analogy of
denomination seemed to me helpful.  ( Uowsius )
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Ludwig Boltzmann, 1872

The system will always evolve from the least likely state to the most
likely state, i.e. towards thermal equilibrium. By applying this to the
second principle, we can identify the quantity generally called
entropy with the probability of this state. (8«fzmann)
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Claude Shannon, 1948
Shannon considered various ways to encode,

compress, and transmit messages from a data source, and proved in
his famous source coding theorem that the entropy represents an
absolute mathematical limit on how well data from the source can be
losslessly compressed onto a perfectly noiseless channel.
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Kolmogorov proposed the notion of entropy about which it was
believed that it will allow to distinguish "probabilistic" dynamical -
systems and "deterministic" dynamical systems (Sirm')
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At equilibrium, the entropy is maximal. Thus, starting
close to equilibrium, the evolution is highly constrained.

If the equilibrium is only local, to get some stability,
one needs in addition to control the fluxes.

Entropic convergence results from the combination of

- a local equilibrium (maximal entropy)

- a conservative slow dynamics (no dissipation, therefore no
possible entropy production)
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When the relaxation is strong enough (in the sense
that it can be quantified by a functional), one can
have entropic stability without being really close to
equilibrium.

Departures from equilibrium can be tracked by
analytical tools (system of ODEs, multiscale analysis)

There is still some rigidity in the system.
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Spontaneous stochasticity results from the combination of
- instabilities at arbitrary small scales
- stochastic regularization at vanishing scale

Instabilities are expected to create mixing in the phase
space which is a weak form of relaxation.

We do not know how to use entropy to encode
this weak relaxation.







