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Foreword

“A clay tablet covered with cuneiform script and discovered in the ruins of Nineveh shows a huge number, 195,955,200,000,000, which represents expressed in seconds, an enormous period of time of 2268 million days or 6.3 million years.

This period of time is an exact multiple of any astronomical cycle known so far and must, therefore, have been an astronomical constant of the universe.”

This quotation can be found in the book:

Chatelain, Maurice,Our Cosmic Ancestors, Sedona, Arizona: Temple Golden Publications, 1988. Introduction, p. 5.

This information is used by different authors in their books to argue that the early Babylonians (starting from approximately 2000 BC) and maybe also the earlier Sumerians ( starting from approximately 4000 BC) had very sophisticated knowledge about our solar system and precession of the equinoxes.

I have been very interested in the Babylonian and Sumerian cultures for many years, and have read many books about them. I also like to believe that the Babylonians and the Sumerians had a very sophisticated knowledge of astronomy, like M.Chatelain explains in his exciting, but maybe somewhat controversial, book; however, not all the information may be trustworthy.

Is the information about the constant of Nineveh reliable? How can we know?

Dr. J.P. Hogendijk, who is teaching the course History of Mathematics at the University of Utrecht, agreed that I take this subject for my assignment.

This paper describes all the steps that were taken to find the primary source of quotation (picture of the clay tablet) and to come to a final conclusion about  Chatelain’s statement.

I especially want to thank Dr. J.P. Hogendijk for all the support he gave me while doing this assignment.

I also want to express my admiration for the late O. Neugebauer and H.v. Hilprecht for their immense work they have done in increasing understanding of the Babylonian and Sumerian mathematics.

I also want to thank my wife Karen for checking the English language.

June, 2004

Leo Boer
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1. Introduction

“A clay tablet covered with cuneiform script and discovered in the ruins of Nineveh shows a huge number, 195,955,200,000,000, which represents expressed in seconds, an enormous period of time of 2268 million days or 6.3 million years.

This period of time is an exact multiple of any astronomical cycle known so far and must, therefore, have been an astronomical constant of the universe.”

This quotation can be found in Chatelain, Maurice,Our Cosmic Ancestors, Sedona, Arizona: Temple Golden Publications, 1988. Introduction, p. 5.

In the chapter ‘The Constant of Nineveh’, M. Chatelain gives an explanation for the huge number 195,955,200,000,000.

A disappointing fact is that he does not present direct information about his primary sources. He does not give information about:

· The specific clay tablet on which the number can be found 
· The “Published book” (see quotation on p. 20 below) in which he found the number.
2. An introduction to the history of clay tablets
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The following history can be found in: Chatelain, M.,Our Cosmic Ancestors. Temple Golden Publications Sedona, Arizona, 1988. The Constant of Nineveh, pp. 27-32.

Around 1840, the French consul, Paul Emile Botta, in Mosul (what is now Iraq) saw on one of his horseback rides in the desert several round mounds which could not have been made by nature.

Botta gave in to his urge to dig up one of these round mounds, and started excavating the Kuyunjik hill on the Tigris river, just outside of Mosul.

Besides the usual broken pottery he found a great number of clay tablets in different sizes. These tablets were covered with cuneiform characters. At the time there was a lot of interest in this form of writing, but no one had deciphered it yet.

A few years later Nineveh and the palace of King Assurbanipal were found; also the library of Assurbanipal, the Assyrian king who had reigned from 669 to 626 BC, was found.

The library contained over thirty thousand cuneiform clay tablets and was a collection of all the science and history from that time, assembled from several previous civilizations.

In 1846 an Englishman, Henry Rawlinson, deciphered cuneiform writing by using a text that was engraved in three different languages on a slab of stone at Behistun, in Persia, at the time of Darius I, 2500 years earlier. In Mosul nobody could read the newly discovered clay tablets, so they were all sent to the British Museum, where for twenty years they rested in the basement storage.

In 1872, a young English Assyriologist, George Smith, began to translate them. 

One of the fantastic tales that he found was the tale of the Sumerian hero Gilgamesh, his friend Enkidu, and Utnapishtim, the friend of one of the the Sumerian gods with the name Enki. Utnapishtim had been warned by Enki about the coming deluge, built an ark, escaped the Flood, and landed on the mountain Nizir.

Smith remembered this story from the Bible, but with different names.

What disturbed him even more was the fact that the cuneiform tablets he was translating were written around 700 BC and told stories about events that took place several thousands of years before the actual imprinting of the clay tablets. The saga of Gilgamesh, for example, was much older than the Bible, so the Hebrew Bible writers could have taken their inspiration from the Sumerian legend and invented the story of Noah and his Ark, embelleshing it with a few minor details.

Smith also argued that King Assurbanipal, known in history as one of the most cruel tyrants, was in reality a sort of genius of his time who had learned and assimilated all the known sciences of that period, mainly astronomy and mathematics.

All materials were carefully preserved and brought to Nineve, where the king’s scribes translated and classified them before being deposited in the library. You could say that Assurbanipal created the first ‘Encyclopedia Assyriana’ and indeed his statue should be standing in halls of higher learning.

Among the tablets translated by Smith were several that contained nothing but numbers, complicated numbers.

But in 1875 archaeologists did not know how to understand these numbers any more than they do today, and so these tablets with the mathematical signs were put aside.

It is here that the search for the Constant of Nineve begins.
3. Locating the tablet related to the number 195,955,200,000,000

Although Chatelain does not specify the number of the clay tablet, he gives some important information that can be used to locate it.

In the chapter ‘The Constant of Nineveh’ the following information is important:

1) All the tablets were stored in the British museum.

· Because all the tablets were stored in the British museum, information about these tablets can be found in: 

Neugebauer, O., Mathematische Keilschrift-Texte, Berlin: Verlag von Julius Springer, 1935,  Quellen und Studien zur Geschichte der Mathematik Astronomie und Physik, Zweiter Teil
, §1 Konkordanzen, p.3

· In the Konkordanzen is an overview of the collection of many tablets in different museums all over the world.

· On page 3 of the Konkordanzen is an overview of London, British Museum, Department of Egyptian and Babylonian Antiquities.

2) The tablets were found in Kuyunjik.

· Tablet numbers starting with a K in the Konkordanzen are tablets found in Kuyunjik.

· The following tablets are listed:

K50, K56, K60, K2069, K3168, K8527 and K8687.

· For every tablet number, the Konkordanzen gives information where to find the description about the tablet.

For example:

K 2069

Kap. I, § 2g, 2

30, T10

Meaning:

A description of K2069 can be found in: 

Neugebauer, O., Mathematische Keilschrift-Texte, Berlin: Verlag von Julius Springer, 1935,  Quellen und Studien zur Geschichte der Mathematik Astronomie und Physik, Erster Teil, § 2g, 2 page 30.

A photographic text reproduction of K 2069
can be found in: 

Neugebauer, O., Mathematische Keilschrift-Texte, Berlin: Verlag von Julius Springer, 1935,  Quellen und Studien zur Geschichte der Mathematik Astronomie und Physik, Zweiter Teil, Tafeln, Tafel 10.

· After reading the information about the different clay tablets K50, K56, K60, K2069, K3168, K8527 and K8687, there is one tablet that has huge numbers: the tablet with the number K2069. 
3) The tablet contains huge numbers.

· The following information about this tablet can be found in Erster Teil § 2g, 2 on page 30:

“Fragment einer im Wesentlichen wohl 3-stelligen Reciprokentabelle der Basis 70. Bearbeitet von Hilprecht BE 20, 1 S. 25ff. und vollstandig umschrieben, wenn auch nur mit seinen ungeheueren Zahlen (d.h. alles bezogen auf  604).”

Important information in the text above is:

· The tablet contains a reciprocal (division) table with base 70

· The reference to Hilprecht BE 20, 1 S. 25ff.

· The tablet contains huge numbers (based on  604).

Neugebauer, O., Mathematische Keilschrift-Texte, Berlin: Verlag von Julius Springer, 1935,  Quellen und Studien zur Geschichte der Mathematik Astronomie und Physik, Zweiter Teil, §2 Literatur, pp.7-8, the following information is supplied for Hilprecht BE 20, 1:

Hilprecht, H.v., Mathematical, Metrological and Chronological Tablets from the Temple Library of Nippur = BEUP 20,4. Philadelphia, 1906. (BEUP means: Babylonian Expedition of the University of Pennsylvania, Series A: Cuneiform Texts. Philadelphia.)

In Hilprecht, H. v., Mathematical, Metrological and Chronological Tablets from the Temple Library of Nippur, Philadelphia: Published by the department of Archaeology, University of Pennsylvania, 1906, Series A: Cuneiform Texts
, pp. 25-28, Hilprecht explains his deciphering of the tablet K2069. 

On page 27, the huge number 195,955,200,000,000 is mentioned.

Conclusion: The tablet has now been identified and the number is K2069.

4. Photo of the tablet with transcription

In Neugebauer, O., Mathematische Keilschrift-Texte, Berlin: Verlag von Julius Springer, 1935,  Quellen und Studien zur Geschichte der Mathematik Astronomie und Physik, Zweiter Teil, Tafeln, I. Photographische Textreproductionen, Tafel 10, a photo can be found for clay tablet K2069.
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5. Translation of the tablet

In Neugebauer, O., Mathematische Keilschrift-Texte, Berlin: Verlag von Julius Springer, 1935,  Quellen und Studien zur Geschichte der Mathematik Astronomie und Physik, Erster Teil, § 2g, 2 on page 30, a translation of the text is given. See appendix for Babylonian number system.
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6. Decipherment and interpretation of the tablet

Most of  the Assyriologists agree with the decipherment explained in:

Neugebauer, O., Mathematische Keilschrift-Texte, Berlin: Verlag von Julius Springer, 1935,  Quellen und Studien zur Geschichte der Mathematik Astronomie und Physik, Erster Teil, § 2g, 2 on page 30. 

It states that the tablet contains a reciprocal table with base 70. 

A reciprocal table with base 70 means that every row in the table contains a number p and a number q, and p x q = 70 x 60n. 

The following table shows two examples of values for n and the value for pxq for all the rows of the table:

Value of n
Value of pxq for all the rows of the table

0
70 x 600 = 70

7
70 x 607 =  195,955,200,000,000

In the next text and the following chapter we will see that the value for n depends on the interpretation of the tablet.

The Assyriologists do not agree with the interpretation, which is caused by the Babylonian number system.

The Babylonians used a positional sexagesimal number system (base 60),

like we use a positional decimal number system (base 10).

What makes it very difficult to interpret these kind of tablets with numbers is the fact that the Babylonians had:

1. no notation to indicate where the integer part ended and the fractional part began.

2. no zero, they just left a little space, or no space at all. 

The context is needed for a good interpretation.

See the appendix for an explanation of the Babylonian number system.

Example:

On the obverse (frontside) of the tablet K2069 on line 7 the following number in cuneiform text for p is written:
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If we use the following notation:

      …… d1 , d2 , d3 ; d4, d5  … =  …. d1x602 + d2x60 + d3 + d4/60 + d5/602 + …

and decide to use Neugebauer’s notation “;” to indicate where the integer part ends,

then, because of the difficulties with the Babylonian number system described above, the interpretation can lead to many different values for p.

The following list includes some possible values for p:

(3;20)       d3=3, d4=20 .………= 3 + 20/60 = 31/3                            (= 600x 31/3)

(3,20;)
     d2=3, d3=20   ……..= 3x60 + 20 = 200                            (= 601 x 31/3)

(3,0,20;)   d1=3, d2=0, d3=20 …= 3x602 + 0x60 + 20 = 10820

(;3,20)      d4=3, d5=20 .. ……..= 3/60 + 20/602 = 1/18                        (= 60-1 x 31/3)

(3,0,0;20) d1=3, d4=20 ……….= 3x602 + 0x60 + 0 + 20/60 = 36001/3

(3,20,0;)   d1=3, d2=20, d3=0 …= 3x602 + 20x60 + 0 = 12000           (= 602 x 31/3)

We find in the translation of the tablet on line 7 the following decipherment:  3,20.

This means that from the values listed above, only the following are allowed: (3;20) = 31/3,  (3,20;) = 60 x 31/3,  (3,20,0;) = 602 x 31/3,  (;3,20) = 60-1 x 31/3.

The Assyriologists agree that the tablet contains a reciprocal table with base 70. 

This judgement is based on the mathematical structure of the table: it cannot be an accident that all rows contain number symbols p and q which can be interpreted in such a way that p x q = 70.

The following text shows the interpretation that leads to p x q = 70.
If we, for example, start with the interpretation by ending the integer part after the first digit of p and the same for q, then we use the following notation:

 d1 ; d2 , d3 , d4, d5  … =  d1 +  d2/60 + d3/602 + d¹/603 + d5/604
The following table displays the values for p, q and p x q

Line number
 p
 q
 p x q

1

[igi 2;30] = 2+ 30/60 = 2¹/2
28; = 28
70

2

igi 2;[ 4]0 = 2+40/60 = 22/3
26;[15] = 26+15/60 = 26¹/4
70

3
igi 2;46,40 = 2+46/60+40/602 = 27/9
25;12 = 25+12/60 = 25¹/5
70

4
igi 3; = 3
23;20 = 23+20/60 = 23¹/3
70

5
igi 3;7,30 = 3+7/60+30/602= 3¹/8
22;24 = 22+24/60 = 222/5
70

6
igi 3;12 = 3+12/60 = 3¹/5
21;52,30 = 21+52/60+30/602= 217/8
70

7
igi 3;20 = 3+20/60 = 3¹/3
21; = 21
70

Example:

Line 4 contains in the second column: igi 3;. This means: divide by 3 (p = 3).

The third column contains the result of the division: 23;20 = 23¹/3. (q = 23¹/3).

The fourth column contains: p x q = 3 x  23¹/3 = 70.

The table above shows a possible interpretation of the tablet K2069. In Erster Teil, §2g, 2 on page 31 it states that M.V. Scheil finally concluded that  p x q = 70.

7. Interpretation of the tablet by H.v. Hilprecht

In Neugebauer, O., Mathematische Keilschrift-Texte, Berlin: Verlag von Julius Springer, 1935,  Quellen und Studien zur Geschichte der Mathematik Astronomie und Physik, Erster Teil, § 2g, 2, p. 30, it states that Hilprecht gave a full description of this tablet but all the numbers were based upon 604  and because of this Hilprecht ended up with very huge numbers.

The Babylonians were using a positional sexagesimal number system (base 60). 

This means: when you shift the place where the integer part of symbol p ends, one position to the right, p becomes 60 x p. The same is true for q.

In general: 

Number of positions shifted to the right of p
Number of positions shifted to the right of q
Value of p
Value of q
p x q

0
0
p
q
 70

1
1
60 x p
60 x q
602 x 70

3
4
603 x p
604 x q
607 x 70

m
n
60m x p
60n x q
60m+n x 70

In Hilprecht, H. v., Mathematical, Metrological and Chronological Tablets from the Temple Library of Nippur, pp. 25-28, Hilprecht explains his interpretation of the tablet K2069.

For the interpretation he uses the following information:

· All the division tables he found from the temple library of Nippur were based on 12,960,000 (604) as their dividend.

· Line 13 on the obverse (frontside) of the tablet K2096, as sufficiently indicated by the remaining horizontal stroke (used by the scribe exclusively to fill out the empty space of a line with only one large number at the beginning), must have read “IGI 4.” Apart from the restoration of these two characters, the end of the Obverse and the beginning of the Reverse are entirely preserved so that the twenty-eight lines or portions of lines inscribed on the fragment form a continuous inscription. This is of importance for his interpretation.

Based on this information Hilprecht decided to look for the number with the most digits on the left side of the tablet (obverse and reverse side). 

In the left column of the tablet, the largest number (3,42,13,20) can be found on the obverse line 11. See translation of K2069. 

To change this number (3+42/60+13/602+20/603)  into an integer, we need to shift 3 positions to the right, so we have to multiply this number with 603. 

Because of this, Hilprecht decided to interpret all the numbers p in the left column as p x 603.

In the right column, the biggest number ([1]3,49,37,46,40) can be found on the reverse side, line 11. To make this number an integer, we need to shift 4 positions to the right, so we have to multiply the number by 604.

Because of this, Hilprecht decided to interpret all the numbers q in the right column as q x 604.
Part of the table deciphered by Hilprecht (of tablet K2069) is shown below:

Line number
 p  (x 603)
 q  (x 604)
 p x q

1
 [ 2,30,0,0;]  =  540,000    
28,0,0,0,0;      =  362,880,000
70 x 607

2
   2,[4]0,0,0; =  576,000    
26,[15],0,0,0;  =  340,200,000
70 x 607

3
   2,46,40,0;  =  600,000    
25,12,0,0,0;     =  326,592,000
70 x 607

4
   3,0,0,0;     =   648,000    
23,20,0,0,0;     =  302,400,000
70 x 607

5
   3,7,30,0;   =   675,000    
22,24,0,0,0;     =  290,304,000
70 x 607

6
   3,12,0,0;   =   691,200    
21,52,30,0,0;   =  283,500,000
70 x 607

The huge number is 70 x 607 = 195,955,200,000,000.

Hilprecht, H. v., Mathematical, Metrological and Chronological Tablets from the Temple Library of Nippur, pp. 27, has the following interesting footnote:

The list of divisors given by the scribe in the 24 lines is not complete. For, to quote only one example, 750,000 is also a divisor (with the corresponding quotient 261,273,600).

8. Explanation by Chatelain of the number 195,955,200,000,000.

In Chatelain, Maurice, Our Cosmic Ancestors, Sedona, Arizona: Temple Golden Publications, 1988, The Nineveh Constant, pp. 32-34, he writes:

“They were the ones who divided the day into 86,400 seconds with 24 hours of 60 minutes of 60 seconds each. Immediately the realization came to me that the number of Nineveh represented a very, very long period of time expressed in seconds! It took a long time to calculate that the number of Nineveh with its fifteen digits was equal to 2,268 million days of 86,400 seconds each.”

After many calculations M. Chatelain found what he believed to be sufficient proof that the Nineveh constant was a true constant for our solar system for the following reasons:

· For each planet in the solar system, Chatelain introduces a certain “number of cycles”. If one divides the Nineveh constant (2268,000,000 days) by this number of cycles, the quotient correspondends exactly down to the fourth decimal with the values given in what Chatelain calls “the modern tables of the United States astronomers” for the siderial period of the planets (solar days).

· The Nineveh number in days (2268,000,000) divided by the cycle of the precession of the equinoxes in days, also called the Big Year, is exactly 240.

By using the formula : 2268,000,000 / number of cycles = solar days, Chatelain produces the following table (on p.33 in his book):
Name of the cycle
Number of cycles
Solar days
Tropical years

Siderial mercury
25,781,931
87.968585
0.240849997

Siderial Venus
10,093,427
224.700689
0.615210077

Siderial earth
6,209,338
365.256328
1.000038651

Siderial mars
3,301,404
686.980448
1.880890070

Siderial jupiter
523,475
4,332.585128
11.862224557






Precession of the equinoxes
240
9,450,000.00
25,873.24166

Sothic-sidereal
96
23,625,000.00
64,683.10416

We don’t know which source Chatelain used, but the table above are values from his own calculations.

It is interesting to compare Chatelain’s table with for example a table from: 

Handbook of Space Astronomy and Astrophysics Chapter 2, Page 32 

See table on the next page.

See also: http://nssdc.gsfc.nasa.gov/planetary/factsheet/mercuryfact.html
See the next chapter for conclusions about Chatelain’s table.
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9. Conclusions

1. M.V. Scheil finally concluded that p x q = 70. No arguments are given for this conclusion. 

In Neugebauer, O., Vorlesungen uber Geschichte der Antiken Mathematischen Wissenschaften, Ersten Band, Vorgriechische Mathematik, Berlin: Verlag von Julius Springer, 1934, Die Grundlehren der Mathematischen Wissenschaften in Einzeldarstellungen, Band XLIII, pp.16, it is written that:

“Until now, we do not have enough material to be able to understand why the Babylonians made these kind of lists that divide with fractional numbers.”

My conclusion:

There are no arguments to accept the interpretation that results in p x q = 70. 

2. H.v. Hilprecht came to the conclusion with arguments that all the numbers p should be interpreted as p x 603 and all the numbers q as q x 604. The result is that he ends up with huge numbers p and q, and the multiplication

      p x q = 195,955,200,000,000. 

The numbers p and q form a big (almost sequential) list of integer divisors of the big number 195,955,200,000,000.

My conclusion:

H.v. Hilprecht had good arguments to interpret the numbers p as px 603 and the numbers q as q x 604.  (All the division tables he found from the temple library of Nippur were also interpreted by him as based on 12,960,000 (604) as their dividend.)

The huge number 195,955,200,000,000 itself cannot be found on the tablet but is the result of the interpretation by Hilprecht!

If Hilprecht interpretation is correct, then the question remains: Why did the Babylonians (or maybe the earlier Sumerians) work with these huge numbers? 

3. M. Chatelain tried to give an explanation for the big number 195,955,200,000,000. After some calculations he found that the number 195,955,200,000,000 stands for 2268,000,000 days (of 86,400 seconds each).

He introduces for each planet in the solar system, a certain “number of cycles”. If one divides the Nineveh constant (2268,000,000 days) by this number of cycles, the quotient correspondends exactly down to the fourth decimal with the values given in what Chatelain calls “the modern tables of the United States astronomers” for the siderial period of the planets (solar days).

My conclusion:
Maurice Chatelain states on page 35 in his book that he found enough proof that the Constant of Nineveh is astronomically significant. However, after studying the table of Hilprecht and the table of Chatelain, I have some problems with the following:

· H.v. Hilprecht works, because of the multiplication by 603 for p and by 604 for q, with only integers in his table, and because of this ends up with the huge number p x q = 195,955,200,000,000. M. Chatelain works with the same huge number 195,955,200,000,000 and ends up with integers (number of cycles) and fractional numbers (solar days).

· Since the number 2268,000,000 is so huge, it is possible to find more than one “number of cycles” such that the quotient of 2268,000,000 and the number of cycles corresponds down to the fourth decimal for the siderial period of that planet (solar days).
Example:

The most accurate number for the number of solar days for Venus in astronomical tables I could find is 224.701 (see table of Handbook of Space Astronomy and Astrophysics in previous chapter).

Suppose Chatelain had a more accurate number for the number of solar days for Venus, let’s say 224.7007. Even with this accuracy it is not possible to determine an exact “number of cycles” for the planet Venus, as the following table shows.

Name of the cycle
Number of cycles
Solar days


Sidereal Venus
10,093,425
224.70073


Sidereal Venus
10,093,426
224.70071


Sidereal Venus
10,093,427
224.70068


Sidereal Venus
10,093,428
224.70067


Sidereal Venus
10,093,429
224.70064


Sidereal Venus
10,093,430
224.70062


Formula: 2268,000,000 / number of cycles = solar days

Chatelain decides that the number of cycles for Venus is 10,093,427.

Why not, for example, 10,093,426? 

He could only make this conclusion if he had more accurate tables with an accuracy of at least 5 digits behind the decimal point (which perhaps he had because he worked for NASA?), but he does not mention them.

· Also interesting are the next entries in Chatelain’s table:

Name of the cycle
Number of cycles
Solar days
Tropical years

Precession of the equinoxes
240
9,450,000.00
25,873.24166






Sothic-sidereal
96
23,625,000.00
64,683.10416

If there are any numbers that could help to argue the theory that the Constant of Nineveh is astronomically significant, we should look at the numbers for the Precession of the Equinoxes and what Chatelain calls the the “Sothic-sidereal”. According to Chatelain the number of solar days for the Precession of Equinoxes is 9,450,000.00. As a result he ends up with exactly 240 as the number of cycles. 

If the number 9,450,000.00 is correct, then 240 is indeed the only number for the number of cycles that satisfies the formula: 2268,000,000 / 240 = 9,450,000.00

However I could not find the number 9,450,000.00 in any of the scientific astronomical tables. The same accounts for the Sothic-sidereal.

Conclusion: the number 9,450,000.00 is the result of Chatelain’s calculation.

10. Final conclusions

· Chatelain probably only read the huge number 195,955,200,000,000 somewhere in a book, but did not do the necessary research to understand how the number was constructed.

There is a place in his book where this becomes clear:

On page 32 in his book we can read:

“I have not been able to find to this day when and where somebody decided to study these mathematical tablets again; but the translation into our decimal system was finally published a few years ago, and one number stood out. It consisted of 15 digits: 195,955,200,000,000.”



and

“I personally discovered the existence of the number in 1955. I found it in a recently published book and did not at that moment pay any particular attention.”

· The many calculations of Chatelain do NOT prove that the Nineveh constant was a true constant for our solar system.

· There are many other sources that also state that the huge number 195,955,200,000,000 is written on the tablet K2096. This information is NOT correct. It should state that the number 195,955,200,000,000 is the result of Hilprecht’s interpretation of the tablet K2096.

11. Appendix: The Babylonian number system

The Babylonian system was a positional base-60 system. This means that, for example:

…., d1 , d2 , d3 , d4 , d5 …. = … + d1 x 602 + d2 x 60 + d3 + d4/60 + d5/602 + ….

The numbers 1 to 59, which go into one of the places dn of the system, were built from a 'unit' symbol and a 'ten' symbol. 

The table below shows the numbers 1 to 59:
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1,57,46,40 = 424000





In our transcription we adopt a notation where we separate the numerals by commas so that, for example, 1,57,46,40 represents the sexagesimal number 1 x 603 + 57 x 602 + 46 x 60 + 40 

which, in decimal notation, is 424000. 
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However, the Babylonian number system (2000 BC) has two problems:

1. There is no symbol for a zero. They leave a little space (gap) or no space at all when dn=0. (Note: around 500 BC they introduced a symbol for zero).

2. There is no indication where the last integer is located and where the fractional numbers start.

Because there is no indication where the last integer is located the previous number 1,57,46,40 also can be interpreted as:

1;57,46,40 = 1 + 57/60 + 46/602 + 40/603
or

0;1,57,46,40 = 1/60 + 57/602 + 46/603 + 40/604

etc.

Example with no symbol for a zero: 

This is taken from a cuneiform tablet (actually AO 17264 in the Louvre collection in Paris) in which the calculation of the square 147 is carried out. In sexagesimal 147 = 2,27 and squaring gives the number 21609 = 6,0,9.
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� This source is available in the library of the Mathematics Department of the University of Utrecht


� This source is available in the library of the University of Amsterdam.


� [igi 2,30 ] means igi 2,30 has been added because of destruction of the table.


� Igi means: divide by


� According to Neugebauer they were all based on (1).


� According to a professor in astronomy at the University of Utrecht,  the maximum accuracy for the siderial period in solar days of the planets is not more than 3 digits behind the decimal point. This is caused by the fact that the planets disturb each other during their orbits around the sun.
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