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Changing variables of the fundamental relation by means 

Legendre transform
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Characteristic SES functions from 

Legendre transforms of the fundamental relation in energy form
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Maxwell relations
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Review of basic concepts:

Manipulations of SES functions

Jacobian determinants
cyclic relation
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Jacobian determinants
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Jacobian determinants
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Jacobian determinants
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Cyclic relation
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Mayer relation between  
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Review of basic concepts:

availabile energy with respect to 
various types of thermal reservoirs

availability functions

stability conditions

LeChatelier-Braun principle
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Available energy with respect to a

thermal reservoir with fixed volume and amounts
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Available energy with respect to a

thermal reservoir with fixed volume and amounts
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Stability conditions deriving from the available energy with respect to a

thermal reservoir with fixed volume and amounts
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Stability conditions deriving from the available energy with respect to a

thermal reservoir with fixed volume and amounts
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Stability conditions and

LeChatelier-Braun principle
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Available energy with respect to a

thermal reservoir with variable volume and fixed amounts
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Stability conditions deriving from the available energy with respect to

changes in volume at fixed amounts
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Available energy with respect to a

thermal reservoir with fixed volume and variable amount of “i”
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Stability conditions deriving from the available energy with respect to

changes in variable amount of “i” at fixed volume
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Available energy with respect to a

thermal reservoir with variable volume and all amounts
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Stability conditions deriving from the available energy with respect to

changes in volume and amounts
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Review of basic concepts: Consequences of the Maximum Entropy Principle:

Concavity of the fundamental relation
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Stability conditions deriving from the available energy with respect to

changes in the amounts at fixed temperature and pressure
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Stability conditions deriving from the available energy with respect to

changes in volume and amounts at fixed temperature
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Stability conditions and

LeChatelier-Braun principle
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Stability conditions and

LeChatelier-Braun principle (more general statement)
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Stability conditions and

LeChatelier-Braun principle (more general statement)
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Stability conditions and

LeChatelier-Braun principle (more general statement)
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Stability conditions and

LeChatelier-Braun principle (example: air springs)
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