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The normalized condition is clearly satisfied
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As we already know, the thermodynamics of the system is 

completely determined from the expression for its entropy 

which, in turn, is given by 

lnS k= Γ

Since Г, the total number of distinct, accessible states, is

supposed to be computed quantum-mechanically, taking due

account of the indistinguishability of the particles right from the

beginning, no paradox, such as Gibbs', is now expected to arise.

Moreover, if the quantum state of the system turns out to be

unique (Г = 1), the entropy of the system would identically

vanish. This provides us with a sound theoretical basis for the

hitherto empirical theorem of Nernst (also known as the third

law of thermodynamics).



2ρ ρ=
0 0 0 ... 0 0 0 ...

0 1 0 ... 0 1 0 ...1

0 0 ... 0 0 ...

... ... ... ... ... ... ... ...

o o
ρ

   
   
   = =
   Γ
   
   

1Γ =

For pure case we have:

2ρ ρ= ☺
How about in a different representation where the density matrix may not be 

so longer diagonal?

We show that the above condition holds in any representation:
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