
Early Mathematics

Fall 2020 - R. L. Herman



Early Civilizations

• Egypt - 3100 BCE

• Mesopotamia, or Babylonia -

2100 BCE

• China 1600 BCE

• India 1200 BCE

Arithmetic, Geometry,

No proofs

Problems were practical or

recreational

Figure 1: Babylonian tablet - Base

60
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Another Sumerian Tablet - YBC 7289

1/24/51/10 = 1 + 24
60 + 51

602 +
10
603 ≈ 1.414213

42/25/35 = 42 + 25
60 + 35

602 ≈ 42.426
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Egyptian Civilization: 3000 BCE - 300 BCE

• Papyri - scrolls

• Rhind Papyrus

• Moscow Papyrus

• Arithmetic - integers, fractions

• Rhind Papyrus

• Found in Thebe

• Purchased 1858, A. Henry Rhind

• 18′ × 13′′

• Geometry

• Areas, Volumes

• Ratios of sides of right triangles

• Measures - grain

• 1 hekat ≈ 29224 in3 ≥ 1
2
peck

• 1 ro = 1
320

hekat
Figure 2: Papyri
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Pythagorean Triples

• Pythagorean Theorem

• Triples (a, b, c)

a2 + b2 = c2

Examples

• 3-4-5

• 5-12-13

• Used to Measure Perimeters

• Knotted Ropes

• Loop with 12 knots
A B

C
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Rhind Papyrus - Problem 50
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Rhind Papyrus - Problem 50
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Moscow Papyrus

• 1850 BCE

• Golenishchev bought in 1892 or

1893 in Thebes

• Housed in Moscow

• 25 Problems

• https://en.wikipedia.org/

wiki/Moscow_Mathematical_

Papyrus

• Problem 14 - Frustrum of a

Pyramid
a = 4

4

b = 22

6

V = h
3
(a2 + ab + b2)
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Moscow Papyrus - Problem 14 - Frustrum of Pyramid
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Tigris and Euphrates Region

Figure 3: Tigris and Euphrates Rivers
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Mesopotamia, or Babylonia - 2100 BCE

• Tigris-Euphrates Region

• More Advanced

• Babylonians, Sumerians

• Clay Tablets

• Base 60 Arithmetic

• Notation 1360 = 1 3 = 1/3

• Examples

1/3 = 1(60) + 3 = 63

1/59 = 1(60) + 59 = 119

2/49 = 2(60) + 49 = 169

3/31/49 = 3(602) + 31(60) + 49
Figure 4: Babylonian tablet - Base 60
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Plimpton 322 Clay Tablet - Homework!
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Sketch of the Plimpton 322 Tablet
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Babylonian Numerals 1-100 (Base 60)
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Akkadian Table of 9’s
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Babylonian Squares
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Babylonian Triples
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Transcription - Brackets indicate guesses

[59]/0/15 1/59 2/49 ki 1

[56/56]/58/14/50/6/15 56/7 1/20/25 ki 2

[55/7]/41/15/33/45 1/16/41 1/50/49 ki 3

53/10/29/32/52/16 3/31/49 5/9/1 ki 4

48/51/1/40 1/5 1/37 ki [5]

47/6/41/40 5/19 8/1 [ki] [6]

43/11/56/28/26/40 38/11 59/1 ki 7

41/33/45/14/3/45 13/19 20/49 ki 8

38/33/36/36 8/1 12/49 ki 9

35/10/2/28/27/24/26/40 1/22/41 2/16/1 ki 10

33/45 45 1/15 ki 11

29/21/54/2/15 27/59 48/49 ki 12

27/0/3/45 2/41 4/49 ki 13

25/48/51/35/6/40 29/31 53/49 ki 14

23/13/46/40 56 53 ki [15]
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Sketch of the Plimpton 322 Tablet

Figure 5: Arabic numerals base 60. The bars designate place holders.
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Buck’s Corrected Values

Second column - base 60 values for (B/D)2 with D2 = C 2 − B2.

# A B C a b

1 59/0/15 119 169 12 5

2 56/56/58/14/50/6/15 3367 4825 64 27

3 55/7/41/15/33/45 4601 6649 75 32

4 53/10/29/32/52/16 12709 18541 125 54

5 48/51/1/40 65 97 9 4

6 47/6/41/40 319 481 20 9

7 43/11/56/28/26/40 2291 3541 54 25

8 41/33/45/14/3/45 799 1249 32 15

9 38/33/36/36 481 769 25 12

10 35/10/2/28/27/24/26/40 4961 8161 81 40

11 33/45 45 75 1 0.5

12 29/21/54/2/15 1679 2929 48 25

13 27/0/3/45 161 289 15 8

14 25/48/51/35/6/40 1771 3229 50 27

15 23/13/46/40 56 106 9 5
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Buck’s Corrected Values - Babylonian Numerals
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