REVIEW NOTES FOR ANCIENT SCi
THE IMPORTANT THING TO REMEMBER IS RELATIONSHIPS BETWEEN PEOPLE AND IDEAS, WHO CAME EARLIER THEN WHOM, WHO WAS A STUDENT OF WHOM, WHO ORIGINATED OR BUILT IDEAS!
KNOW HOW TO READ AND WRTIE ROMAN NUMERALS
Lecture 13
· Prior to that what we call science was considered a branch of philosophy “natural philosophy”
· Use the word ‘science’ to describe the process of philosophizing about nature
· Science in the ancient world tarts with religion
· Meat goes bad if left out for 3 days – food poisoning 
· Mythos – story about gods
· 3 categories of myths :
1- founder myths
2- creation myths
3- myths about natural forces – Apollo, has power over disease (to sicken or heal)
· Dives – rich/powerful people
· Cold not separate from heat, but absence of heat. Darkness not separate from light, absence of light
· Mortals have to act morally because they are moral…immortals can act as they wish
· Age of Saturn theory – earliest generations were strongest, our descendants are weakest 
· Ichor: ran in immortals veins instead of blood, heals wounds, bring dead to life
· 3 things that propel things to move: 
1. Things push on other things. 2. Turning wheel 3. Things tend to seek their own level (water to sea, smoke to air) 4. Living things initiate movements
· Anything moves on its own has a spirit in it. (wind can change direction, river change course)
· 3 types of living things : plants, animals, god
· 3 eras : pre-Socratic, the Socratic, post-Socratic (in that order)
· Greek philosophers:
-Confucius (1) – Confucianism
-Lao Tse (2) – Toaism
-Zoroaster(3) – Zorastrianism
-Buddha(4) – Buddhism
-Various (5) – western science and philosophy
· All came from Ionia, included Western Turkey
· Greek invented philosophy, democracy, tragedy, dialectic, rhetoric, rational, medicine, logic
· Debates between philosophers, only one winner
· Problems of matter (chemistry and materials),  problems of form(physics, math , biology), problems of motion(dynamics)
· Greek philosophers from Miletus
· Thales – taught that water is origin of all things, everything dissolves back into water, geometric proof
· Anaximander(student of Thales) – supremacy of apeiron, ‘boundless’ or ‘undefined’
· Anaximines – air(pneuma) was form of matter, wrote 6 elements(air, fire, smoke, water, earth, stone)
· Heraclitus – stood for life force itself
Lecture 14
· Pythagorus – founded monastic order. Believed in souls, and could reincarnate into other species, derived Pythagorean theorem. Believed everything is made from numbers.
· Parminides – something that doesn’t exist, can’t have properties
· Aristotle – believed world was full
· Zeno(student of Parminides) -  had 3 paradoxes
· Anaxagoras – resorted to something external to account for movement, ‘nous’ or mind. Proposed that mind is the thing that accounts for motion. Believer of impossibility of change, and believed earth was flat. Proposed earth is a rock, and sun is a hot rock that glows
· Empedocles – 4 elements: earth, air, fire, water.
· Leucippus – agreed motion and change couldn’t happen without empty space.
· Democritus – notion of determinism.
Lecture 15
· Socrates – socratic method, applied to examination of key concepts such as good and justice, didn’t believe in writing down anything
· Sophists were teachers of rhetoric
· Spartans had no desire for empire, but afraid of being corrupted by wealth
· Socrates obeyed the law no matter what
· Plato – opposite of Socrates, wrote down everything, did everything to avoid death, wrote many plays(dialogues), believed that thinking is perception, created teaching school (Academy)
· The Symposium – play about drinking contest
· Alcibiades(taught by Socrates) – loved by everyone
· Aristotle(student at Academy) – became an empiricist, founded his own school(Lyceum), responded to challenges set out by Zeno,  believed in ‘air engine’ that moved arrow in the air
· Aristotle – was a systematizer, fan of cataloguing, believed in 4 causes for every event, believed all movement had a destination. 
· Theophrastus – rejected Aristotles teleology, showed that plants were separate part of life, argued that fire not an element and fire must be process not a thing. 
· Strato(philosopher of nature) – existence of air in empty vessels, realized that you only had to assume everything falls, but heavier objects displace lighter ones
· Aristotle -  tutored Alexander the Great
· Ptolemy – friend of alexander the great. Made himself king of Egypt when alexander died, created the greatest library. Museum located in Egypt, operated in Greek, 
· Archimedes –  best mathematician and best engineer in the world. He built an orrery(device with gears representing planets), invented the claw for military, made scree and pulley, defending Syracuse from an attacking fleet by setting ships on fire using mirrors
· Ctesibus – famous for piston pump,  first person to be referred to as a mechanic
· Philo of Byzantium – wrote ‘basic elements of machines’, wrote about artillery and pneumatics, analyzed rowing as action of levers
Lecture 16
· Tokens – bus rides(tickets), mail(stamps) are examples of tokens today
· Talley sticks- method for tracking objects by representing them with notches in sticks
· Knotted strings – set of knots tied to string to keep count
· Finger  counting – western counting(extend fingers), Chinese counting(start with open fist and retract fingers)…can combing both types of counting, can count to 100 with one hand
· Body counting – counting by pacing fingers on different body parts
· Oral counting – concept of a number up to 4 seems to be fixed in our brains
· Poetry – primary information recording system
· Written numbers – invented in Egypt, Iraq, India, China. 
· Written numbers in Egypt – 3 writing systems: hieroglyphics(can run from left to right or vice cersa), symbol for 1 million is genie(referred to as ‘counted’ system). Heiratic (less formal system). Demotic(newest system)
· Roman numerals – 1=I/5=V/10=X/50=L/100=C/500=D/1000=M
· [image: ]3 sided boxes shows that its multiplied by either 1000, or 100,000…so either 5000 or 500,000
· Subtractive Notation – 4= Iv/9=IX
· Calculations – calculations AVOIDED. How did they count coins? Weight of coins=value
· Token matching- can solve any computable problem via ‘turing machine’
· Counting board – flat surface with lines marked on it.  Time consuming
· Chinese – invented ‘suan pan’
· Soroban – underdeveloped: slow to physically use, not enough shortcuts, no storage of results
· Surveying – ‘rope stretchers’ (surveyors)
Lecture 17 –Mapping heavens and earth
· Eudoxus(student of Plato) – devised system of concentric spheres
· Aristarchus – why not assume all planets orbit sun and earth?
· Hipparchos – first Greek to make systematic catalogue of stars
· Astrology – study of influence of planets upon world(was science)
· Geography – people thought world was flat, later found out it was a sphere
· Eratosthenes – calculated diameter of sphere, invented longitude/latitude. 
· Strabo – accepted earth as sphere
· Pausanius – wrote a traveler’s guide
· Romans  - published ‘itinera’ (routes, like OC travel maps)
· Weight – pan balance, basic but accurate…steelyard balance(ones in gym)
· Length – cubit=forearm to fingertips…palm=width of hand…foot=heel to toes…digit=width of finger…hand=4 inches
· Volume – measuring cups
· Surveying – rope stretchers, used chains to measure distances, ‘diopatra’ measuring device
· Pythagorean triple – lengths  of the sides of right angle triangle in which all sides come out to integers
· Time – during day tell time using sundial, at night tell time by position of stars, heartbeat used as timer(elapsed timer)
· Clepsydra(water thief) – type of timer in which water drips into another container(not accurate)
· Calendars – 2 types: lunar(groups days into moons), solar(group days into year)
· Lunar calendar – used in hunting societies
· Solar calendar – used for horticultural societies (people who plant crops)
Lecture 18 – life sciences, biology and medicine
· Aristotle – addressed problem of classification, distinguished 2 main groups of animals(red blood). Noticed only red blooded animals have backbones
· Pre classical medicine – trepanning(used to treat injury to head), another purpose is to relieve pressure in the skull
· Greek Medicine – medical research hampered in Greece  because of religious prohibition against tampering with body, didn’t conduct experiments on humans(against morals), didn’t have technology to use anatomy on animals, didn’t understand purpose of main organs
· 2 theories of disease – 1. Evil spirit(intervention of gods, Apollos invisible arrows striking ppl down)      2. Pollution- disease caused by bad food, or air(all disease is type of poisoning) 
· Alcmaeon – suggested that during sleep blood withdrew from smaller blood vessels and went to larger ones, claimed soul was immortal
· Hippocrates – set up first school of medicine in Greece, rejected the evil spirit theory,  germ theory
· Philolaus – believed there must be 4 principal organs of human body(genitals, navel, heart, brain), theory proposed that disease came from imbalance of elements
· Hippocratic school – trained physicians
· Cornelius Celsus – plagiarized book called ‘ On Medicine’, book very helpful with medicines
· Galen  - wrote over 100 works, performed dissections of monkeys, helped anatomy grow, disapproved theory that veins filled with air, said that animal blood and human blood differed
· Theory Of Reproduction – men referred to as ‘givers of life’ as they plant ‘seed’ inside woman,  mothers didn’t count towards anything in this age,  woman couldn’t own land
· Fertility control – information realized about sperm and eggs, etc…condoms used back then, contraceptive devices such as pebbles,  and herbal contraceptives(Silphium)
· Selective breeding – dogs, horses, cattle, pigs, selectively bred
Lecture 19 – harmonics and optics
· Harmonics – started with musical instruments, keyboard instrument is notable,  percussion instruments oldest of them all, pots used as drums, wind instruments, ‘bull roarer’, syrinx somewhat like harmonica but bulkier,  trumpets, French horn, tuba
· Instruments containing reeds,  bag pipe, stringed instruments (harp and lute)
· Kithera – difficult instrument to play…known today as a guitar
· Monochord – stringed instrument usually with one string…playing music was one know to show off to opposite sex
· Optics – how eyes worked, basis of visual experience such as colour
· Aristotle – ‘physical optics’(operation of the eye)…’mathematical optics(behaviour of light rays)
· Colour – Aristotle stated that there are only 2 colors(black and white),and all other colours are blends of black and white. Dimmest being red, brightest being blue
· How eye works – eidola theory->if everything made of atoms, then some must rub of
· Arisotle – believed in extramission theory, his explanation for darkness at night was that night air was opaque.
· Geometrics optics – direct view(why do far objects look smaller)   Refracted view(analyzed how sight of something is changed when line of sight passes through boundary between different media)   Reflect View(analyzes how sight of something is changed when viewing from mirror)
· Vexed telescope problem – Robert Temple argued no one could see 250km without suing telescope, but telescope couldn’t be used
Lecture 20 – science and society 
· Mechanics – modern name for the science of forces and motion
· Archimedes – law of levers(force exerted by lever is inversely proportional to distance from fulcrum of lever)
· Complicated movement – could consist of many simpler movements
· Philiponus – proposed that a thrown object keeps going because thrower  puts something in it
· Alchemy – 2 exhalations, one vapours the other smoky, 2 kinds of bodies that originate in the earth(minerals and metals),  to alchemists metals were alive and had souls, alchemists wanted to purify body as they purified gold
· Cuppelation – process to purify silver and gold
· Psychology – Aristotle believed in 3 types of souls(vegetal soul, animal soul, intellectual soul)
· Zeno of Citium – stoicism(construct moral philosophy on basis of scientific knowledge
· Epicurus – someone who wants to indulge in physical pleasure…drink wine but not too much wine…eat high end food, but not always, so that its delicious when you do eat it
· Miracle seeking – something that science couldn’t explain 
· Augustine – influential Christian theologian. Love/hate relationship with science
· Scepticism – ‘Diocles’(claimed to use glass and mirror to start fires using sun light)
· Hero of Alexandria – wrote book called ‘mechanics’ (talks about different sorts of presses, describes screw cutting tool, improvements to weaponry, discussed devices involving air pressure and falling weights, invented steam engine
Lecture 21 – science in late antiquity
· Neo-Platonism
· Iamblichus –made career out of exposing secrets of neo-Pythagoreans
· #3 – represents ‘ruler of heaven and hell’ identified with this number
· Diophantus – came close to inventing algebra, main problem is he only had one symbol for the unknown
· Pappus – created list of basic machines(ramp, lever)
· Philiponus – argued that air engine was nonsense, denied aristotles theory that heavier objects fall faster than light ones
· Simplicius of Cilicia – no theories presented by him requires that movement had a goal
· Posidonius – head of stoic school,  was a polymath( wrote about history and geography, both moral and natural philosophy)
· Varro – wrote 75 books…encyclopaedia’s started from him
· Cicero – Stoic theory that universe cycles between conflagrations and regenerations. 
· Lucretius – wrote book covering sleep, sense perception, origins or human race
· Seneca – wrote about meteorology 
· Piny the Elder – wrote about history of Rome and grammar…his book ‘natural History’ made him famous
· Martianus  Capella – suggested that phenomenon of Mercury an Venus always stayed near the sun because the orbited around the sun
· Upper/middle class Romans – first step to education was learning Greek, then go to advanced school
· Religion and Science – conversion to Christianity was biggest cultural change, became illegal…Christians were strange, they met and worshiped execution devices, engaged in cannibalism
· Tertullian and Augustine – claimed science is materialistic and science denies free will
· Monks and nuns – in Christianity, they were only expected to pray and lived on donations
· Transmission in middle ages – Odoacer realized that title meant nothing, he was known as ‘King Of Italy’, people in Latin Europe were poor, Italy overrun by barbarians
· Boethius – roman aristocrat, romans conquered greeks, greeks conquered romans,  barbarians finally became Hellenized,  Venice belonged to eastern roman empire, Venice conquered by Napolean
· Explanations were good enough for people
· [bookmark: _GoBack]Hard to do experiments – didn’t know how to build items such as clocks, thermometers
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