
Homework 

Choose some sort of productive process that has benefited from the 
advancement of technology and describe at least three stages of 
development. What made possible the changes in energy flux density 
and/or capital intensity in those stages of improvement in production?



Coal Powered Steel Production

1. Development of anthracite blast furnace in Biddle Bros contest.

1. Development Bessemer Process in steel production.

1. Failure in capital investment in Anthracite 





“Capital investment represented an important financial constraint. Despite consistently high 
rates of return, the operators were often reluctant to make investments in new plants and 
equipment. For example, while the bituminous industry matched improvements in cutting 
technologies with advances in drilling and blasting, anthracite saw few such parallels. The 
percussive puncher used in bituminous at the end of the nineteenth century was replaced by 
a chain-breast machine early in the new century, to be followed by short-wall machines 
around 1910. Anthracite rarely utilized these innovations. 

Anthracite’s inadequate investment in plants and machinery continued throughout the first 
half of the twentieth century. [… When two of anthracite’s largest companies] merged in 1929 
total debt amounted to just over $52 million. By the end of 1940 to about $34 million and by 
1951 to less than $1 million. Meanwhile, after-tax earnings between 1931 and 1951 
amounted to $79 million, the great bulk of which was disbursed to stockholders. Meanwhile, 
the investment in fixed assets amounted to only $17 million between 1931 and 1951. As one 
consultant concluded in the 1950s: "It is apparent that the policy pursued was one of 
reduction of debt and payment of dividends, with only a small reinvestment to improve 
properties.” As a consequence, wrote the consultant, "present facilities are largely obsolete 
and in some instances poorly maintained. Even small labor-saving devices have not been 
purchased and put to use.”



CLASS 2
The Thermodynamics
of Political Economy

Hello and welcome to our presentation,







In Mechanics...

We will divide the energy-throughput into two subcategories

Energy that is consumed by our process to avoid “running down” includes all 
energy wasted



Our hypothetical self-contained consolidated agro-
industrial enterprise



Our hypothetical self-contained consolidated agro-
industrial enterprise

closed thermodynamic process meaning all energy is produced and used within the process.

The cost of producing the needed output to keep our enterprise running, the Energy of the System
Our “profits” are called Free Energy

What must we do with this Free Energy?



Free EnergyEnergy of the system

Energy of the system

Free Energy

Free Energy



Is life so easy?

● NO







Economics for top men, Leontief input-output model 

Our precious few
natural resources Gross Domestic Product

Forever!





If the universe doesn’t wind 
down then what does it do?

What is LaRouche’s “Curious Phenomenon”?



The Curious Phenomenon

”The instance in which a mere portion of the total 
power supplied to a process, by virtue of that portion’s 
being raised to a sufficiently high energy-flux density, 
accomplishes more work than the entire power 
supplied, if the latter is applied at significantly lower 
energy-flux densities.”



How do you hypothesize 
about the Universe?







What 
action 
forms the 
Universe? 



Self-Similar Spiral Action

● Logarithmic “Golden Spiral” 
applied to a curve.

● Where it intersects the divided 
cone produces ratios 
harmonically equivalent to the 
notes of the chromatic scale.



Is this the form of progress?

● Self-similar conical spiral action, 
geometrically superior to circular 
action. 

● Cross sections map developments 
in relative potential population 
density.

● Construct the theorems of the 
complex plane and elliptical 
sections.



Bonus:
Conical Work and Cylindrical Energy

● Work as the effect of action 
● ‘Lenergy” and “work,” properly defined, correspond to realities existing within 

the continuous manifold, corresponding to complex functions not reducible to 
simple scalar magnitudes.  “Energy” and “work” are not “things”; they are 
processes.”

● More in Chapter 6 



Discrete Singularity of Negentropic Transformation?





This conception, so described, defines as a first 
approximation the implicit topological problem addressed 
successfully by Dirichlet’s Principle.  This leads, in turn, directly 
into Riemann’s work, including the mathematical physics 
program given preliminary statement in Riemann’s 1854 
habilitation dissertation, the principles of the Riemann Surface, 
and the principles underlying the cited 1859 dissertation on 
acoustical shockwaves.  The student should master the 
indicated topics in mathematics through reference to the 
relevant primary sources of Gauss, Dirichlet, and Riemann.  
This should be a required feature of the university curriculum in 
economic science.  Without this grounding, an elaborated 
mathematical application of economic science is not possible.



What is Real?







What does Hypothesis have 
to do with Geometry?

Is geometry just something there for us to observe?



Riemann’s Role in the Larouche-Riemann method

● Invariant characteristics form the basis for crucial experiments within the 
discrete manifold that reveal truths of the continuous manifold.

● The key to LaRouche’s Curious Phenomenon
● While in a discrete manifold the principle of metric relations is implicit in the 

[mathematical definition] of this manifold, it must come from somewhere else 
in the case of a continuous manifold. Either then the actual things forming the 
groundwork of a space must constitute a discrete manifold, or else the basis 
of metric relations must be sought for outside that [mathematical definition], in 
colligating forces that operate upon it. […] This path leads out into the domain 
of another science, into the realm of physics.



This signifies, essentially, that the definition of 
“matter,”“substance,” ought not to be attributed to images in the 
discrete manifold, but only to the “real objects” of the continuous 
manifold.  The “properties” attributed to “matter” must never differ 
from the definition of “matter” exclusively consistent with the 
mathematical physics of the continuous manifold as such.  It is 
not that sense-objects do not correspond to something real, but 
that the way our minds perceive discreteness of objects in the 
visible (discrete) manifold is a distorted perception.  In each case, 
we must find the reality within the continuous manifold which 
corresponds to the physical experiences perceived in terms of 
the discrete manifold.



1. The universe as a whole is negentropic, as is shown by critical scrutiny of 
Kepler’s laws of astronomy, as by Gauss.

1. The real universe lies ontologically in the continuous manifold, a manifold 
mathematically explored by a synthetic geometry based on self-similar 
conical-spiral action. The visible world is a distorted projected image of 
the real world.

1. The kind of number which corresponds immediately to the reality of the 
physical world is of the form of complex numbers into the visible world.

1. Knowledge of the physical world is derived from what Riemann defines as 
unique experiments.

Thus, the so-called laws of thermodynamics are false to our negentropic 
reality. Also “energy” and “work,” are not “things” they correspond to 
mathematical processes existing in the continuous manifold. To summarize:



Homework:

1. We assign costs to physical goods and services. Shoes, 
engineering plans, food, and health care all have costs measured 
in dollars. Can a discovery itself be measured this way? Describe 
at least two problems when trying to measure the value of a 
scientific discovery or technological advance.

1. Pick a forecast from The Limits to Growth. How did it turn out? 
Was it correct?


