The Debate on Newton's Mathematical
Methods for Natural Philosophy: A Journey
from 1687 to Today

The publication of Isaac Newton's groundbreaking work, Principia
Mathematica, in 1687, marked a pivotal moment in the history of science.
Newton's mathematical methods, particularly his calculus and the
application of fluxions, revolutionized the way scientists understood and
described the natural world.
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However, Newton's methods were not immediately embraced by the
scientific community. In fact, a heated debate ensued that lasted for
centuries, with scholars questioning the validity and significance of
Newton's approach. This debate has played a crucial role in shaping our
understanding of the nature of science and the relationship between
mathematics and the physical world.
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The Early Critics: From Leibniz to Berkeley

One of the earliest and most vocal critics of Newton's methods was
Gottfried Wilhelm Leibniz. Leibniz developed his own independent version
of calculus and argued that Newton's fluxions lacked a rigorous foundation.
He also objected to Newton's use of infinitesimals, arguing that they were
logically inconsistent.

Another critic, George Berkeley, Bishop of Cloyne, went even further.
Berkeley argued that Newton's methods were not only mathematically
flawed but also philosophically suspect. He claimed that Newton's reliance
on abstract mathematical entities, such as fluxions, violated the principle of
empiricism and led to a false understanding of reality.

The 19th Century: Mach and the Rise of Positivism

The debate over Newton's methods continued into the 19th century, with
Ernst Mach emerging as a prominent critic. Mach argued that Newton's
mathematical methods were based on unobservable entities and that they
did not provide a true explanation of physical phenomena. He promoted a
more empiricist approach to science, focusing on observable data and
rejecting abstract mathematical concepts.

The rise of logical positivism in the early 20th century further reinforced the
critique of Newton's methods. Logical positivists argued that scientific
statements must be verifiable through observation or experience, and they
rejected Newton's use of unobservable entities such as fluxions.

The 20th Century: A Reassessment

In the mid-20th century, there was a renewed interest in Newton's methods.
Scholars began to recognize that Newton's mathematical framework had



played a crucial role in the development of modern physics and that his
methods were not as flawed as had been thought.

Historians of science such as |. Bernard Cohen and Alexandre Koyré
argued that Newton's methods were a product of their time and that they
should be understood in the context of the scientific revolution. They
emphasized that Newton's methods had been remarkably successful in
explaining and predicting a wide range of physical phenomena, from the
motion of planets to the behavior of light.

Modern Perspectives: Epistemology and Philosophy of Science

Today, the debate on Newton's mathematical methods continues in the
fields of epistemology and philosophy of science. Scholars are exploring
the philosophical foundations of Newton's methods, their relationship to
empiricism, and their implications for our understanding of scientific
knowledge.

Some philosophers, such as Nancy Cartwright, argue that Newton's
methods are not as empirically grounded as we might think. They claim that
Newton's use of idealizations and approximations introduces a degree of
uncertainty into his theories.

Others, such as John Worrall, argue that Newton's methods provide a
powerful tool for understanding the natural world. They emphasize that
Newton's methods have been remarkably successful in predicting and
explaining a wide range of phenomena and that they remain essential for
modern science.



The debate on Newton's mathematical methods for natural philosophy has
been a long and fascinating one. From the early criticisms of Leibniz and
Berkeley to the modern reassessments, scholars have grappled with the
philosophical and epistemological implications of Newton's approach.

While there is no doubt that Newton's methods have been remarkably
successful in advancing our understanding of the natural world, the debate
over their foundations and their relationship to empiricism continues to this
day. This debate is not merely a historical curiosity but a testament to the
ongoing vitality and importance of Newton's legacy.
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