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Arithmetic: “a form of abstract wisdom”
Logistical numerals regarded as quantities
Experience came from the senses, not reason
Parmenides: reductio ad absurdum

AN arrow must remain suspended In same
place, forever

Bring one in touch with ultimate reality -
purpose of arithmetic



What ‘elements’ make up the universe?
Democritus: atomic theory, human senses
Aristotle: biology research, dissection

Plato: study of nature results in opinion,
ohilosophical thinking gave knowledge

Pre-Socratic works hardly exist
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Born in 580 BC, died in 500 BC
Spent 20 years in Babylon
525 BC: secret society in Croton
Credited with 2 discoveries
Pythagorean Theorem
Strings cause harmony or dissonance

Theology of Number
Good and evil
Odd were female, even male
Same gender could go together



The universe was created, and continues to
exist, on the basis of a divine plan.

God created souls as spiritual entities. The soul is

a self-moving number which passes from body
to body. Souls are eternal.

There is an inner harmony and order in the

universe. This results from the union of opposites.
Ten fundamental opposites.

n human relations, friendship and modesty are
the most important principles.

The divine ideas, which created and maintain
the universe, are those of number.




Definition of number
Limited mulfitude
A combination or heaping up of units
A flow of quantity

One and two are not numbers
1+2+3+4=10 = Divine number, tefraktos
Odd versus Even

Even 4, 6,8,10, 12 Oodd 3,5,7,9, 11
Even-even 4,8, 16,32, 64 Even-odd 6,10, 14, 18, 22

Odd-even 12, 20, 28, 36, 42 Odd-odd 9.15,21,27,33

Lead to prime numbers and factors



Creator’s definite plan
6=2x3; 1, 6 also factors
lgnore 6, because it is our original number
Also, 6=1+2+3 - a ‘perfect’ number
Only four ‘perfect’ numbers: 6, 28, 496, 8128

Nicomachus: as with numbers, so with
human qualities

Amicable versus Unfriendly
220: 142+4+5+10+11+20+22+44+55+110=284
284: 1+2+4+71+142=220
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‘Rhetorical algebra’ progresses to
‘'syncopated algebra’

Syncopated algebra:

A number of apples is divided among 6 people.

1st gets 1/3, 274 1/8, 39 1/4, 41 1/5; The 5" gets 10
apples and 1 is left for the 6™.

How many apples are there in totale 120
Diophantus’ Arithmetika

Treats and solves algelbraic problems
Builds on 7™ & 10™ books of Elements
Solves 189 problems



i.e. If x2 and y? are the two given square numbers, then x2y2 + x2
and x2y? + y2 are also square numbers.
Diophantus gave the solution x = 214 and y =§-

There are, of course, an infinite number of solutions; but here is
how Diophantus obtained his solution:

Solution

x2y2+ x2 =x2(y2+ 1), which is a square ify + 1 is a square.
Supposey?+ 1 = (y —2)?

>yi+1=yi-4y+4

=S 1=-4y+4

gut

Butx?y? + y? also has to be a square.
= 2 x2 + — is a square

16 16
= 9x?+ 9 is a square
Assume 9x2+ 9 = (3x —4)?
=09x2+9=9x2-24x+16
=9=-24x+16

7

> X=—
24

" 4 3
Thus the two numbers are = and =

and the corresponding values of x?y? + x? and x?y? + y? are:
2
1,225 35
Xy +xi=——= (—) and
9,216 96

2
5,625 75
22 +y2 =202
X — — e — (_)
9,216 96




Let the sum of the numbers be 20

and the sum of the squares be 208
Let the numbers be 10 + x and 10 - x
Squaring gives xA2 + 20x + 100

xN\2 —20x +100

Adding for sum of squares gives 2xA2+200=208
Subtracting 200 from both sides gives 2xA2 = 8
This must mean that xA2 = 4
And so the solution is that x = 2




Daughter and student of
Theon, a Pythagorean who
WAas a university professor

Became professor of math
and philosophy at the same
eiglele]

Pagan, Platonist, Pythagorean

Caught in feud between Chril
& Orestes

Dragged into a church,
stripped and murdered,
quartered and burned in 415

Coincided Wi’rthes
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