Primitive counting (prehistory of Math)
1. Fingers, sticks, pebbles, bone-marks (tools of counting).

2. History: Neolithic Revolution (agriculture and pastoralism), urbanization, trade and civilization.

3. Basis of a numeral system (Sumer, Egypt, Greece & Rome, China, Maya), 5000BCE.
   Egypt, China, Inca, Greece and Rome (decimal), Maya (vigecimal), Babilon (sexagesimal),
4. Pictograms, ideograms; early Sumer: one sheep, or one day – not the same; no name for numbers – as an abstract concept;

5. Writing & symbols for numbers 3500-3000BCE
6. System of weights and measures: count, measurements 4000BCE
7. Operations of addition and multiplication, their properties. 

8. Abacus 3000BCE 
9. Archaic mathematics: geometric figures and formulas for areas, volumes (rhetorical).
10. Area of a triangle, volume of a rectangular box (cuboid).
Calendar (since 4000BCE) 
11. Week: 3 Basques (old), 4 Igbo (Nigeria), 5 Javanese (Indonesia), 6 Akans (West Africa), 8 Etruscans then Romans (till Constantine AD 321), 9 Celts, Baltic, 10 China, Egypt; 20 Maya

12. Year 365.25, month 29.53; 12.368266 month/year

13. Lunisolar Calendar in Sumer: 12 month(29/30), Lunar month - 29.53 days, Lunar year 354 days: leap month, one week 8-9 days (“holy” or “evil” day), Day=6h+6h; 
14. Egypt, no leaps: 365days, day=12+12

15. Zoroastian (later Babylon) 12x30

16. Maya: 365, 18 months 20 days short “month” of unlucky days

17. Greece (Athens) 354 days, 29/30

18. Early Rome: 304 days in 10 months + 2 added, 8 day week, 355 year + leap month

19. Julian Calendar (46CE) 365, Augustus: leap year; 
20. 1582 Gregory XIII: every 400 no leap, Year begins January 1;
Numeral Systems~3000BCE  

21. Sign-value notation: Egypt
22. Place-value: Mesopotamia - Confusions:1 and 60 looks similar (no zero), in fractions integer is not separated (modern notation for Babylonian numbers - 1930, Otto Neugebauer)

23. Zero: China –unclear, from India to Arabs, Fibonacci, not used till 1600,Maya used in665

24. China: first sign-value hieroglyphs, then~1300BCE  place-value rod numbers, zero=blank

25. Inca: quipi, place-value, zero-blank

26. Maya: 250-900 flourishing place-value, vigesimal with zero

27. Greek: sign-value acrophonic (I,((()pente,((deka),H(hekaton),X(khilion),M)

28. and alphabetic systems ((((((((((((((((((((((((((((((((((((((((((((((((
29. Latin: sign-value I,V,X,L,C,D,M

30. Egyptian fractions, Sumerian clay tablets, cuneiforms.

Mesopotamian mathematics

1. Tables: squares for multiplication: ab=[(a+b)^2-a^2-b^2]/2; 
  Table from Louvre: 2;27   6;0;9 means (147)^2=21609

            reciprocal 1/a for division a(1/b)

           quadratic equations: x+y=p, xy=q (tables)
            roots (square, cubic) up to 5 decimals (3 sexagesimals)
2. Methods: x_1^2~a, then x_2=1/2(x_1+a/x_1)
3. Problem: length of a rectangle is 4, diagonal is 5 x+y=p, xy=q , what is its breads ?
Solution: “4 times 4 is 16, 5 times 5 is 25, you take 16 from 25 and there remains 9, three times 3 is 9.

4. ( ~ 25/8=3.125

5. Linear equations via rhetorical algebra: x+1=2 “thing plus one equals two”

6. Plimpton 322: 

1:59:00:15          1:59   2:49   (row 1)

1:48:54:01:40      1:05  1:37    (row 5)

1+48/60+54/(60)^2+1/(60)^3+40/(60)^4=9409/5184=(97/72)^2=1+(65/72)^2

7. Astronomy: motion of planets

Egyptian Mathematics

1. Ahmes 1650BCE transcribed from earlier one (1800-2000) discovered in 1858 by Rhind;
Papyrus 6m lengs, 1/3m width, 87 problems (among them 81 – manipulation with fractions);
 Educational problembook ?

Example: divide n breads between 10 people; n=2,6,7,8,9 (6 problems)
Moscow papyrus: 25 problems; Berlin papyrus: second order alg. Equations
2.

2. Equations:

Problem 26: A quantaty added to a quarter of this quaantaty is 15. What is this quantaty ?

3. Geometric series Problem 64: Divide 10 heketes of barley among 10 men so that each gets 1/8 of a hekat more than one before. 

4. Problem 50: A round field has diameter 9Khet, what is its area ?

          Area of disc=[8/9Diam]^2, (~(16/9)^2~25/8~3.16, for better precision, (~22/7~3.143

5. Arithmetic and geometric mean, harmonic mean
6. Primes, sieve of Erathosthenes, perfect numbers
