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Entropy and Probability: S = – k ΣΣΣΣ pi ln pi 
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 ln ni! 

 

         S = – k (1 ln 1) = 0         S = – k(9/15 ln 9/15+
4/15 ln 4/15+

2/15 ln 
2/15) 
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 and     ln N! = N ln N – N   (N → ∞) 
              

ln W = N ln N – N – ∑
i

 (ni ln ni – ni) 
              

summations are associative, Σ(ai + bi) = Σ ai + Σ bi 
              

ln W = N ln N – N – ∑
i

 ni ln ni + ∑
i

 ni 
              

ln W = N ln N – ∑
i

 ni ln ni = ∑
i

 ni ln N – ∑
i

 ni ln ni 
              

Σ ai bi + Σ ai ci = Σ ai(bi+ci): 
              

ln W = – ∑
i

 ni (ln ni – ln N) 

              

ln a – ln b = ln(a/b): 
              

ln W =  – ∑
i
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S = – k ∑
i

 pi ln pi 
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  perfect crystal      orientational randomness 
 

p(C≡O) = p(O≡C) = ½ 

So = – R ∑
i

  pi ln pi = – R (½ ln ½ + ½ ln ½ ) = R ln 2 = 5.76 J K-1 mol-1 
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