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Scientitic Subjects are Old
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Scientitic Subjects are Old
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Presocratics and Western Science

Why start with the Presocratics rather than the
Babylomans or Egyptians?

1. “Took the gods out”

2. General classes of phenomena

3. Self-consistent theories

4. Crnitical debate



Some Caveats

We have nfinitely more documents from the
“prescientific” Babylonians and Egyptians than from the
“proto-scientific” Presocratics!

There does not exist a single original document from the
Presocratics. A/l of our information about them comes
from (much) later commentaries.

"Others say that the earth rests on water. For this 1s the most ancient
account we have received, which they say was given by Thales the
Milesian, that 1t stays 1n place through floating like a log or some other
such thing (for none of these rests by nature on air, but on water) -- as
though the same argument did not apply to the water supporting the
earth as to the earth itself." (&, 9)

- Anistotle de caelo B 13, 294a28.




Constructing Legacies

The later commentators, such as Aristotle, arranged the
Presocratics into neat and tidy genealogies: ‘A taught B, B
taught C’ — at a remove of 300 years!

Moreover, the later commentators had a stake 1n
reconstructing the past to make things appear to lead
straight to them.
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Thales

“Thales, the founder of this type of
philosophy, says that 1t [the original principle
of all things| 1s water, perhaps taking this

supposition from seeing the nature of all things
(like seeds) to be moist.”

Thales attributed the unity of the cosmos
to a substance of ordinary experience,
rather than to the activity of the gods.

Perhaps he chose water because of its mutability: 1t can
appear as a solid, hiquid, or vapor.

Problem: How are non-wet things
related to water? Over-specificity.



Anaximander

“Anaximander, the successor and
puplil of Thales, said that the principle and
element of existence was the aperron
|Boundless|, from which come mto being all
the heavens and the worlds in them.”

The raw maternial (aperron) 1s

indestructible and everlasting.

Image of Wallace Shawn as Vizzini in “The Princes Bride” (IOCC'IH@ powdel; &HYOH@.Q)
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Solved Thales’s problem of over-specificity by
begmning with a non-ordinary substance. But
he stll left the nature of aperron vague.



Anaximenes

“Anaximenes, a companion of
Anaximander, also says, like him, that the
underlying nature 1s one and infinite, but not
undefined as Anaximander said but definite,
for he 1dentifies 1t as air; and 1t differs n 1ts
substantial nature by rarity and density. Being
made finer 1t becomes fire, being made thicker
1t becomes wind, then cloud, then water, then
earth, then stones; and the rest come mto being
from these.”

‘Critical debate’: Anaximenes 1s presented as
engaging with Thales’s and Anaximander’s 1deas,
trying to strengthen their weaknesses.



Atomuists

Leucippus and Democritus,

fl. 440-400 BCL

“atom”: indivisible — [[ESEE= o

The variety of matter we
see around us arises from
changes 1n the shape, arrangement, and position of atoms.
The atoms themselves are eternal and unchanging.
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of Socrates, and the principal defender
of Socrates’s legacy tollowing his
execution for “impiety” m 399.

Plato’s Academy n Athens (founded
387 BCE) became one of the first
‘static’ educational mstitutions, with
regular faculty teaching a variety of
subjects.

Notlike today’s universities: no
degrees, no requirements, no ‘term
limits.” Aristotle arrived at age 17 and
stayed for 20 years!
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Plato’s World

Plato held that a god-like
craftsman (2ot omnipotent)
created all material things
by (imperfectly) impressing
the 1deal forms into a kind
of malleable clay: the
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“Receptacle of Becoming,”
’
akin to AnaXimandﬁr,S Medieval manuscript, translation and commentary

. on the Timaeus, ca. AD 900
apPeIroinn.

Philosophers should only concern themselves with
the 1deal forms: only those are pertect and unchanging.



“The Peripatetic”

Aristotle (384 - 321
BCE) hailed from
Macedonia. He studied at
Plato’s Academy from 367
- 347. After Plato died,
Aristotle fled Athens for
the 1sland of Lesbos.

In 343, the king of
Macedonia asked Aristotle

7 Dependent states
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Aristotle returned to Athens ca. 335 and founded his
Lyceum, which flourished until Alexander’s death in 322.
Anistotle again fled Athens, and died one year later.
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Ancient sources credit Aristotle with writing
about 150 books, totaling about 6000 (modern)
pages. About one-third of his works have survived.



After Anistotle’s death, his
student Theophrastus
cathered the manuscripts and
gave them to his nephew,
who buried them i a cave in
Scepsis (modern-day Turkey)
— to keep them out of the
hands of angry Athemans.
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They remained there for two centuries until they were re-
discovered; transfered to Athens and then to Rome. The
philosopher Andronicus prepared an edition ca. 50 BCE.

“Our” Aristotle 1s almost entirely the product of
Andronicus’s filtering, ediing, and compiling.
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“LLike Lating Dried Hay”

Aristotle’s writings seem particularly strange to modern eyes.
They were likely lecture notes from the Lyceum (his own plus
some of his students’), not meant for broad circulation.

e skips steps 1 arguments
* repetition or minor

variations
e outright contradictions
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Archimedes Palimpsest: 10t century manuscript
overwritten with 12t century religious text.



1 errestrial sphere:

Celestial sphere: everything 1s
made of just 1 element,
“quintessence.” Since there 1s

only one type of stuft, there can
be no change: the heavens are
eternal and unchanging.
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Clear lineage from the Milesian school;
and some borrowing from the Atomuists.
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Why the Greeks?

Feootusm? Later Greek philosophers
attributed the birth of natural philosophy
to the “miracle of the Greek mind.”

Photo courtesy of on Flickr.

Wealth?” Maybe they could atford

a group of people whose job 1t was 12 Corin (1537 removed e o copyght resctons.

to speculate all day. But others at
the ttme had “leisure classes,” too.

Literacy? Written texts permit critical
ispection of 1deas. But others had earlier
alphabets, and most Presocratic

communication was oral, not written.
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"The Role of Politics

International trade made Miletus a
leading city by 700 BCE. Mercantile
wealth broke the political power of the
landed aristocracy. Merchants, in turn,

needed laws to guarantee contracts: ol
first Milesian constitution ca. 594 BCE. ===

These societal changes created an
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“Reason” was mvented 1n politics, and then
applied to nature. What we call “science” might have
its earliest roots 1 politics.
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