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Why not Newtonian Mechanics?

Why not relativistic mechanics?

Why not quantum mechanics?



“The conservation laws are in a sense not laws at all, but
postulates which we insist must hold in any physical

theory…We prefer always to look for quantities which are
conserved, and agree to apply the names ‘total energy,’

‘total momentum,’ ‘total angular momentum’ only to such
quantities.  The conservation of these quantities is then

not a physical fact, but a consequence of our
determination to define them in this way.”

Symon, “Mechanics”

“Conservation laws can be regarded as consequences of
symmetries exhibited by the mechanical systems to which
they apply; that is, they are consequences of the fact the

Lagrangian function L, which determines the equations of
motion, is independent of time and of the position and

orientation of the entire system in space.
Symon, “Mechanics”
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 First law of Thermodynamics
(Conservation of Energy)

Path dependent things
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Classical Conservation Energy
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In the neighborhood (however close) of any state of
a system of any number of dynamic coordinates,

there exist states that cannot be reached by reversible
E-conservative (• E=0) processes (paths).

This guarantees these exists an integrating
denominator for the First Law

dS is a path independent, total differential.
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There exists an integrating factor for the First
Law such that:

is a perfect differential

Unique Velocity

for constant velocity

(both q and q3 are constant)

Definition:
The unique velocity, c, is that constant velocity
at which a system may go from one E-
conservative curve to another without exchange
of energy.

Lorentz Transformations
Required by the First and Second Laws



1. Can be obtained from a metric and variational
principle

2. Second Law provides a metric in the
“stability” conditions

3. Second Law provides a variational principle in
the generalized entropy principle

4. Because the Laws provide the metric they
should also specify the required type of
geometry



Equilibrium Condition

Free Energy:

Then Clausius’ Inequality Requires:

Also, if   • E = 0 (Isolated System)

Then, (Maximum Entropy Principle)

Stability Condition

Leads to the Quadratic Form
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Parameterize

By Choosing

Where c is the unique velocity, and t is the
time

Therefore

For • E = 0 we have the entropy principle

and

Where f and h'0•  are functions of the hjk and
• ,•  = 1,2···n

Then

Where
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What Type Is Required By The Laws?

        must be an exact differential and

Where:

Then:

Definition:  Parallel Displacement of a Vector

leads to a requirement that

is a Riemannian Space

and is a Weyl Space

The Gauge Function, f, is a Geometrical
Integrating Factor
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Euclidean

Riemannian

Weyl
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For isolated systems, • E=0

Since the Entropy Space is Reimannian
These equations of motion are Einstein’s

relativistic equations.
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Conservation of Energy:

Differential of the Mechanical Entropy

but

Then if U=U(v)

•



System Energy
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Mechanical Entropy

where

Mechanical Enthalpy
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Mechanical Helmholtz’s Free Energy

Mechanical Gibb’s Free Energy
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