Derivation of Boltzman
distribution

With Partition function
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For j = 2 w same situation
except that there are only (N — N 1) particles remaining to deal with
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LAGRANGE MULTIPLIERS &!SY Clacbas

Maximization of f (i, 1) subject to constraint (', y) = constant
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expressions we would get if we attempt to maximize f + a(,z5 without constraint
For 71 variables and two constraint relations
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A step further to investigate the tangents of the slope function.
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A step further to investigate the tangents of the slope function.
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Task m find maximum of WB with respect to all [V that satisfy constraints

In practice = more convenient to maximize Inw than w itself

T T
hw=ImnN!+» Ning —>» InN;
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Neglecting relatively small last term in (41)
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In working out the derivatives m only contribution comes from terms with J = 1
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Constants < and (3 are related to physical properties of the system
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Substituting w Inw=InN!'4+N—aN — U
simplifyinge Inw = C' — U
Identification with Boltzmann entropy yields mw S = kInw = Sq — kU
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PARTITION FUNCTION il dJio
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