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there were issues:

Poincare: a dynamical system must eventually return to its
original state.

uh oh.

if you start a cubic centimeter of gas in, say, all in a
tiny corner of that cubic centimeter..then there must be a
time in which the gas all returns to that corner
Boltzmann calculated that the interval of time required...would
be a number of seconds counted with trillions of digits: many

times the age of the universe




Boltzmann in response to a critic
(2 student of Max Planck)

» e SUPpOSe Yyou take 1000 dice and ask about the
likelihood of throwing a circumstance of all 1’s2..
eventually, that must happen

But, he argued his critic was “..like a dice-player who..
concludes that something is wrong with his dice because
such an occurrence had not yet presented itself to him.*
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