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TokyoTech (Tokyo Institute of Technology),  HMA (History of Mathematics and Astronomy) 

Lecture note 1: (2019) 

(Introduction;  Mathematics and astronomy in ancient Egypt and Mesopotamia.) 

            Lecturer:  Yukio Ôhashi (大橋由紀夫) 
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                      (日本、150-0012、東京都渋谷区広尾 3-5-26) 

                       E-mail: yukio-ohashi@chorus.ocn.ne.jp  

 

 

Introduction: 

 (A) Traditional sciences: 

(A.1) Ancient Mediterranean Sciences 

 ⇒ Sciences in the Islamic World 

 ⇒ Sciences in Medieval Europe. 

(A.2) South Asian Sciences (India etc.). 

(A.3) East Asian Sciences (China, Korea, Japan, etc.) 

   And other traditional sciences. 

 (B) Modern Science. 
 

 

Plan of the lecture: 

1. Introduction; 

Mathematics and astronomy in ancient Egypt and Mesopotamia. 

2. Mathematics and astronomy in ancient Greece and Rome. 

3. Mathematics and astronomy in traditional India. 

4. Mathematics and astronomy in traditional China. 

5. Mathematics and astronomy in traditional Korea and Japan. 

6. Mathematics and astronomy in traditional Tibet and Southeast Asia. 

7. Mathematics and astronomy in the Islamic World and Medieval Europe. 

8. Development of modern mathematics and astronomy; 

Conclusion. 
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A map of Egypt and Mesopotamia: 
 

 

     (From Gericke: Mathematik in Antike und Orient, 1984, p.276, with my 

additions.) 
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I. Mathematics and astronomy in ancient Egypt 

 

 

   (From van der Waerden: Science Awakening I, Groningen, 1961, p.15.) 

 

(I.1)  Egyptian numerals 
 

Hieroglyph (Standard writing system): 

 

   (From Hirata (1974), p.51.) 
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Hieratic (Usual writing system written on papyrus): 

 

   (From Takasaki (1977), p.229.) 

 

 

Egyptian number system: 

Decimal system. 

Unit fractions and 2/3. 
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(I.2) Rhind papyrus 

  (A well known Egyptian mathematical papyrus composed in the 

middle kingdom period.)     An example: 

 

 

 

 

     (From Clagett: Ancient Egyptian Science, Vol.3, Philadelphia, 1999, pp.162-163.) 

     (For its Egyptian text with Japanese translation, see Yoshinari (1985).) 
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  The area of a circle = (diameter×8/9)2  

= (radius×2×8/9)2 

                             = (radius)2×3.16・・・ 

 

 

 

(I.3) Egyptian solar calendar 

     1 civil year = 365 days. 

     1461 civil years = 1460 Sirius years. 

     1 Sirius year: From a heliacal rising of Sirius to the 

next heliacal rising of Sirius. 

  “Heliacal rising”:  The first visibility of a star just 

before sunrise above the eastern horizon. 

     1 Sirius year = 365.25 days. 

      (365×1461÷1460 = 365.25) 

 

  The Egyptian Sirius year is the origin of the Julian 

Calendar.    Is it too long or too short?    Consider: 

     1 Tropical year = 365.24219 days 

     1 Sidereal year = 365.25636 days 
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(I.4) Egyptian star map 

 

     (From Clagett: Ancient Egyptian Science, Vol.2, Philadelphia) 
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     (From Clagett: Ancient Egyptian Science, Vol.2, Philadelphia) 
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II. Mathematics and astronomy in 

ancient Mesopotamia 

 

     (From van der Waerden: Science Awakening I, Groningen, 1961, p.62.) 
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  (II.1) Cuneiform script 

 

     (From van der Waerden, Science Awakening, p.38.) 

 

   (II.2) Cuneiform numerals 
 

 

    (From Hirata (1974), p.113) 

 

Sexagesimal place value system. 
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    (II.3) Multiplication table 
 

 

     (From van der Waerden: Science Awakening I, Groningen, 1961, p.42.) 

 

 

(II.4) Diagonal of a square (√2) 
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(A tablet of Old Babylonian Period) 

 

(From Aaboe: Episodes from the early history of mathematics, pp.26-27.  Originally 

published in Neugebauer and Sachs, Mathematical Cuneiform Texts, 1945.) 
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     1; 24, 51, 10 in sexagesimal system: 

 

In decimal system: 

1 + 24/60 + 51/602 + 10/603  

= 1 + 0.4 + 0.01416666--- + 0.00046296--- 

= 1.4146296--- 

 

  Is this enough exact? 

Convert the exact value in decimal system 

1.41421356---  into sexagesimal system ⇒ 

 

1.41421356--- = 1 

              + 24/60 

              + 51/602  

              + 10/603  

              + 7/604  

               ----------- 

Perfectly exact! 
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(II.5) Mesopotamian astronomy: 

Luni-solar calendar. 

     One year is a solar year (about 365.25 

days). 

     One month is a synodic month (about 

29.5306 days). 

    ( 29.5306 × 12 ≈ 354.367 days. ) 

 

  Sometimes, an intercalary month is 

inserted.  From the early 5th century BCE, 7 

intercalary months were inserted in 19 years. 

 

 

  Zodiacal signs (since ca.400 BCE or so). 

The ecliptic is divided into 12 signs (30° each).  

   (The signs of the zodiac: Aries, Taurus, Gemini, Cancer, Leo, Virgo, 

Libra, Scorpio, Sagittarius, Capricorn, Aquarius, and Pisces) 

  They were used to express longitude of heavenly bodies in ancient 

and medieval western world. 
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Linear zig-zag function. 

       An example --- Length of daytime: 

     Old Babylonian period: 

 

 

    Neo-Assyrian period: 
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       Seleucid period: 

 

 

    (The above three figures are from: Ôhashi, Yukio: “On Vedāṅga astronomy: The Earliest 

Systematic Indian Astronomy”, in Nakamura, Orchiston, Sôma and Strom (eds.): Mapping the 

Oriental Sky. Proceedings of the Seventh International Conference on Oriental Astronomy, Tokyo, 

National Astronomical Observatory of Japan, 2011, pp.164 – 170.) 

  (Also see Ôhashi, Yukio: Mesopotamian Zig-zag Function of Day Length from Indian Point of 

View, Gaṇita Bhāratī, 34, 2012, 53 – 63.) 
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(II.6) A Babylonian map: 

 

(From Gericke: Mathematik in Antike und Orient, Berlin,1984, p.46.) 
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