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Outline  
•  Motivation: equipartition and virial theorems 

•  Continuous inference problem 

•  Theorem concerning Lagrange multipliers 

•  Examples: 1) equipartition and virial theorem 

                       2)temperature estimators: configurational temp. 

•  Conclusions  
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Equipartition and  
virial theorems  

K. Huang 
Statistical Mechanics 
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Inference with continuous variables 
Distributed according to π(x)   

New information: m expectation values 

What is the new probability distribution              ? 

Maximization of Shannon-Jaynes entropy: 

Result:  

where 

¿How can λ be obtained?	
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we finally obtain 

and 

surface 
volume V 
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SD, GG, 
Phys. Rev. E, 051136 (2012) 
 

Considering  

Conjugate variables theorem 
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System with only one constraint 

Considering a flat prior 
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Mechanical system: 

Only one constraint   

Conjugate variable  theorem:  

according to how the vector field 
is chosen, we have several results, 
a family of temperature estimators 
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Equipartition and virial 

1) choosing  

equipartition of energy: 

virial: 
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Configurational temperature 

Choosing  

Taking 

(Dynamical temperature 
H. H. Rugh,  
Phys. Rev Lett (1998)) 
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Conclusions 
We have derived a general theorem that connects the values of  
Lagrange multipliers to expectation values of an arbitrary function  
 
Application to physical systems allows one to obtain,  
in a practical way, different estimators to physical quantities 
(temperature, pressure, chemical potential, etc.) 
 
There is a systematic method to evaluate the statistical efficiency  
of different estimators (like Cramer-Rao bound) 
 
 


