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From equation (24); 
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In this last step, we are relabelling the integration variables r
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We get the same result for all i ! j . It equals the number of ordered pairs 
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The above can be extended for the two-body density !
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because we have N N !1( ) distinct ordered pairs i, j( )  with 1 ! i " j ! N . 
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Reversion Relations 
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where N  is the total number of particles. 
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Exchange Symmetry of Two-Body Density 
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Translational Invariance 
For a liquid, translational invariance yields ! x + a( ) = ! x( )  for any 3D translation a . 
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for any 3D translation a . 
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Potential Energy for a Liquid 
From equation (25); 
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Rotational invariance of a uniform liquid – no directional dependence. 

!
0
=
N

V
= ! x( ) = const.  

where !
0

 is the bulk particle number density. 
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as particles don’t interact over a large distance. The last part of this is true for a liquid. 
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3. Path Integral Representation of the Density Matrix 
Coordinate Space Representation of Operators = Coordinate Space Elements of 
Operators (more generally). 

 
Ô
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(Apply operator Ô  to variable R '  in the three-dimensional delta function ! R '" R( ) ) 
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This is the 3N-dimensional Dirac delta function. 
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