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This provocative statement challenges the common narratives surrounding some
of the most celebrated discoveries in the history of science and mathematics.
While Archimedes is often credited with solving the problem of determining
volumes and densities through his famous principle, and Descartes is
recognized for advancing the field of analytical geometry, the reality is far
more complex. Many ancient civilizations and thinkers grappled with similar
problems long before these luminaries, and subsequent generations have built
upon, refined, and sometimes even overshadowed their work. Understanding this
layered history not only enriches our appreciation for these giants but also
highlights the collaborative, iterative nature of human ingenuity.

Historical Foundations of the Problem

The problem of understanding volume, density, and the principles of buoyancy
predates Archimedes by centuries. It is rooted in the ancient desire to
quantify and understand the physical world—an endeavor that spans cultures
and epochs.

Ancient Civilizations and Early Concepts

Many early civilizations, including the Egyptians, Babylonians, and Chinese,
engaged in rudimentary forms of measurement and geometry. Although they
lacked formal calculus or the rigorous scientific method, they developed
practical methods for calculating areas and volumes, often for construction,
land measurement, and resource management.

- Egyptians: Used geometric techniques for land surveying and pyramid
construction; documented methods for calculating areas of irregular shapes.

- Babylonians: Developed algebraic techniques and formulas for areas and
volumes, including approximations for circles and spheres.

- Chinese: Explored concepts of volume and density, with texts dating back to
the Han dynasty discussing the displacement of water and related ideas.

While these civilizations did not pose the formal problem as we understand it
today, their empirical methods laid the groundwork for later theoretical
advances.



Greek Contributions and Early Theoretical Approaches

Before Archimedes, Greek mathematicians like Pythagoras and Eudoxus explored
ratios, proportions, and the concept of limits—though mostly in the context
of ratios rather than volumes.

- Eudoxus: Developed the theory of exhaustion, an early method for
approximating areas and volumes by inscribed and circumscribed shapes, which
foreshadowed integral calculus.

- Pythagoras: Investigated ratios and proportions, setting the stage for
geometric reasoning.

It was in this fertile environment that the problem of calculating the volume
of irregular objects and understanding buoyancy began to take more precise
shape.

Archimedes and the Problem of Displacement

Archimedes’ contribution is legendary, particularly his discovery of the
principle of buoyancy, often summarized in the story of him shouting
“Eureka!” after realizing how to determine whether a crown was made of pure
gold.

The Classic Narrative of Archimedes’ Discovery

According to popular lore, Archimedes was tasked with determining whether a
gold crown was adulterated with silver, without damaging it. He realized that
by submerging the crown in water and measuring the displaced volume, he could
compare the displaced water to the known volume of pure gold.

This insight led to the formulation of the principle that an object submerged
in a fluid experiences an upward buoyant force equal to the weight of the
displaced fluid. This principle provided a practical method for volume
measurement and a conceptual breakthrough in understanding fluid mechanics.

Limitations of the Archimedean Approach

While revolutionary, Archimedes was not the first to think along these lines:

- Ancient Empirical Methods: Earlier civilizations, such as the Egyptians and
Chinese, used water displacement techniques for practical purposes.

- Eudoxus’ Exhaustion Method: As mentioned, Eudoxus' method approximated
volumes through geometric subdivision, which is theoretically more general
but less practical for specific problems like measuring irregular objects.

Archimedes' method, however, was the first to connect displacement with a



formal scientific principle, providing a theoretical framework that would
influence future science.

Descartes and the Development of Analytical
Geometry

Fast forward to the 17th century, René Descartes revolutionized mathematics
by introducing the coordinate system, enabling algebraic methods to solve
geometric problems.

Descartes’ Contribution to the Problem

While Descartes did not directly work on the problem of measuring volume or
buoyancy, his development of analytical geometry allowed later mathematicians
to approach such problems with algebraic tools.

- Coordinate Systems: Enabled the representation of curves and surfaces
algebraically.

- Equation of Surfaces: Facilitated the calculation of volumes of complex
shapes by integrating algebraic expressions.

This approach was a significant leap from purely geometric methods, but it
was built upon centuries of prior work.

Was Descartes the First? Not Really.

Prior mathematicians, including Fermat, Descartes’ contemporary, and earlier
Greek scholars, had laid the groundwork for algebraic geometry.

- Al-Khwarizmi: His work on algebra provided the conceptual basis.
- Stevin and Cavalieri: Developed methods of indivisibles and the early idea
of integration, which prefigured calculus.

Descartes synthesized and formalized these ideas, but he was neither the
originator nor the ultimate authority on the methods of solving geometric
problems related to volume.

Progressions After the Pioneers

The journey of solving volume and buoyancy problems did not end with
Archimedes or Descartes.



Development of Integral Calculus

In the 17th century, Isaac Newton and Gottfried Wilhelm Leibniz independently
developed calculus, which provided powerful tools for calculating areas and
volumes of complex shapes with precision.

- Newton's Method of Fluxions: For calculating volumes of revolution.
- Leibniz’s Integral Calculus: Formalized methods for summing infinitesimal
elements.

These advancements built upon earlier geometric methods, integrating algebra
and limits to solve problems previously intractable.

Modern Computational Techniques

Today, computers enable the calculation of volumes and displacement for
highly irregular objects using numerical methods, finite element analysis,
and 3D modeling—tools unimaginable in antiquity.

Conclusion: Knowledge as a Continuum

The history of solving the problem of volume, density, and buoyancy is a
testament to human curiosity and collaborative progress. While Archimedes and
Descartes made monumental contributions, they were part of a broader
continuum that extends back millennia and continues into the present.
Recognizing that no single individual holds the complete answer underscores
the importance of collective knowledge and the iterative nature of scientific
discovery.

Understanding this layered history reminds us that breakthroughs are often
built upon the foundations laid by many—sometimes forgotten, sometimes
overshadowed-but always integral to the ongoing quest for understanding. In
celebrating figures like Archimedes and Descartes, let us also honor the
countless unnamed thinkers whose insights, experiments, and ideas have shaped
the path we walk today.

Frequently Asked Questions

What problem are Archimedes and Descartes famously
associated with solving?

They are both linked to solving problems related to the measurement of
geometric areas and volumes, such as the method of determining the volume of
irregular objects and the area of shapes, often involving the use of the



principle of exhaustion and early calculus concepts.

Why is it incorrect to say Archimedes was the first
to solve certain geometric problems?

Because earlier civilizations, such as the Egyptians and Babylonians, had
developed methods for approximating areas and volumes, and some mathematical
principles associated with Archimedes' work predate him, indicating he was
not the first to approach these problems.

In what ways did Descartes contribute to the
development of methods for solving geometric
problems?

Descartes pioneered coordinate geometry, which provided a systematic way to
solve geometric problems algebraically, building upon and extending earlier
work by mathematicians like Euclid and Archimedes.

How does the statement 'Descartes Was Neither The
First Nor The Last To Finish' reflect on the history
of mathematical problem-solving?

It highlights that mathematical discoveries are cumulative, with many
mathematicians building upon previous work, and that no single individual is
the very first or last to solve a particular problem, emphasizing the
collaborative and ongoing nature of mathematical progress.

What is the significance of understanding that
neither Archimedes nor Descartes was the first to
solve their respective problems?

It underscores the importance of recognizing the contributions of earlier
civilizations and thinkers, and it reminds us that mathematical knowledge
evolves through many contributions over time rather than being the
achievement of a single individual.

How does this perspective influence the way we study
the history of mathematics?

It encourages a more nuanced understanding of mathematical development,
appreciating the collective efforts across civilizations and eras, and
recognizing that modern solutions often stand on the shoulders of many
predecessors.



Additional Resources

Archimedes Was Not The First To Solve The Problem. Descartes Was Neither The
First Nor The Last To Finish.

Throughout history, the evolution of scientific thought and mathematical
problem-solving has often been portrayed as a linear march towards discovery,
with iconic figures like Archimedes and Descartes standing as milestones
along the way. However, a closer examination reveals that these individuals
were neither the very first nor the ultimate authorities in their respective
domains. Their contributions, while monumental, are part of a broader, more
intricate tapestry of intellectual development that predates and extends
beyond their lifetimes. This article explores the nuanced realities behind
these legendary figures, shedding light on the often-overlooked predecessors
and successors, and emphasizing the collaborative, cumulative nature of human
ingenuity.

Reevaluating Archimedes: The Myth of the First
Solver

Archimedes and the Classic Problems

Archimedes of Syracuse (c. 287-212 BCE) is celebrated for his profound
insights into geometry, mechanics, and fluid dynamics. Iconic stories like
his exclamation of "Eureka!" upon discovering the principle of buoyancy have
cemented his reputation as a pioneering mathematician and engineer. Yet, the
narrative that he was the first to crack certain problems—such as the
measurement of volumes, areas, or the calculation of m—is more myth than
fact.

While Archimedes made groundbreaking advances, evidence suggests that earlier
civilizations grappled with similar issues. The Babylonians, Egyptians, and
Chinese had developed sophisticated techniques for approximating areas and
volumes long before Archimedes' time. For example, the Babylonians, through
clay tablets like Plimpton 322, demonstrated an understanding of geometric
principles that predate Greek methods.

Predecessors and Contemporary Thinkers

- Babylonian Mathematicians:
- Developed methods for calculating areas and volumes using geometric
approximations.



- Known for early forms of m approximation, such as their use of 3.125 as an
estimate.

- Egyptian Geometry:

- Used practical methods for land measurement and construction, which
required understanding of areas and volumes.

- The Rhind Mathematical Papyrus (~1650 BCE) contains problems that involve
calculating areas, demonstrating an operational grasp of geometry.

- Greek Mathematicians Before Archimedes:

- Eudoxus (c. 408-355 BCE) developed the method of exhaustion, a precursor to
integral calculus, to find areas and volumes.

- The Pythagoreans and their focus on ratios and proportions laid
foundational ideas that influenced later Greek geometry.

Pros of the Archimedean Legacy:

- Formalized and rigorously proved geometric principles.

- Developed innovative methods like the method of exhaustion.

- Invented mechanical devices that demonstrated physical principles.

Cons or Limitations:

- Overemphasis on Archimedes as the originator can obscure the contributions
of earlier civilizations.

- Mythologizing his achievements can lead to underappreciation of collective
knowledge.

The Takeaway

Archimedes was undoubtedly a master of his craft, but he was part of a
continuum. Recognizing the foundations laid by earlier cultures provides a
richer understanding of the progression of mathematical thought, emphasizing
that no single individual exists in a vacuum. His innovations built upon
centuries of accumulated knowledge, highlighting the collaborative,
cumulative nature of scientific progress.

Dissecting Descartes: The Myth of the Lone
Innovator

Descartes and the Quest for Method

René Descartes (1596-1650) is often heralded as the father of modern
philosophy and analytic geometry. His assertion "Cogito, ergo sum" is



celebrated as a foundational moment in epistemology. In mathematics, his
development of coordinate systems revolutionized geometry, bridging algebra
and geometry in a way that paved the path for calculus and analytical
methods.

However, Descartes was neither the first nor the last to work on these
concepts. His contemporaries and predecessors laid groundwork that he refined
and formalized, while later mathematicians expanded upon his ideas, pushing
boundaries further.

Pre-Existing Ideas and Influences

- Ancient Greek Geometry:

- Euclid’s Elements established axiomatic systems that influenced later
thinkers.

- Apollonius and Ptolemy contributed to understanding conic sections, which
are integral to coordinate geometry.

- Medieval and Early Modern Mathematicians:

- Algebraic ideas were developing in the Islamic world, with mathematicians
like Al-Khwarizmi formalizing algorithms and algebraic notation.

- Descartes himself was influenced by medieval scholars, as well as by
earlier Italian mathematicians.

- Pre-Descartes Coordinate Concepts:

- Fermat (1601-1665) independently developed ideas of analytic geometry
around the same time as Descartes, often with similar results but different
methods.

Pros of Descartes' Approach:

- Unified algebraic and geometric perspectives.

- Provided a systematic framework that became the foundation of analytic
geometry.

- Enabled the development of calculus and modern mathematical analysis.

Cons or Limitations:

- His notation and formalism, while revolutionary, were not immediately
adopted universally.

- Overemphasis on his role can overshadow the contributions of contemporaries
and predecessors like Fermat.

The Broader Context and Continuing Legacy

Descartes' work was a critical stepping stone, but it was part of an ongoing
dialogue among mathematicians. His ideas were refined, challenged, and
expanded by others, including Newton and Leibniz, who developed calculus.
Recognizing this interconnected web of contributions provides a more accurate



picture of intellectual development.

Understanding the Myth of the "First" and the
1 | Lastll

Why the Myth Persists

The narratives of singular geniuses solving problems are compelling—they
create heroes to admire and stories to tell. However, these stories often
simplify complex histories, emphasizing the "eureka" moments over the
collaborative, incremental nature of discovery. This can lead to:

- Undervaluing the contributions of lesser-known figures.

- Ignoring the cultural and historical contexts that facilitated these
breakthroughs.

- Creating a linear, hero-centric view of scientific progress.

The Reality: A Collective Endeavor

Scientific and mathematical advancements are the results of cumulative
efforts, often involving:

- Predecessors whose ideas set the stage.
- Contemporaries who refine or challenge prevailing theories.
- Successors who extend and apply foundational concepts.

This interconnected process fosters innovation and ensures that no single
person or moment holds all the answers.

Conclusion: Embracing the Complex Tapestry of
Discovery

The stories of Archimedes and Descartes are inspiring, but they are
incomplete without acknowledging the broader landscape of human ingenuity.
Recognizing that they were neither the first to solve particular problems nor
the last to do so enriches our appreciation of scientific progress as a
collective human enterprise. It reminds us that every breakthrough stands on



the shoulders of countless thinkers, often working across cultures and eras,
contributing to a shared pursuit of understanding. Embracing this complexity
can inspire a more nuanced appreciation of history and foster humility and
curiosity in current and future explorers of knowledge.

In summary:

- Archimedes built upon earlier civilizations' geometric insights and was
part of a long tradition of mathematical development.

- Descartes revolutionized geometry but was influenced by and built upon
prior ideas, while his contemporaries and successors continued the evolution.
- The notion of a single "first" solver or "last" innovator oversimplifies
the collaborative, iterative process of discovery.

- Appreciating the collective nature of progress enhances our understanding
of history and encourages continued exploration.

By understanding the layered history behind these figures, we gain a richer
perspective that celebrates the collaborative spirit of scientific
advancement—an enduring testament to human curiosity and ingenuity.
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