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Last Word on Plimpton 322


For many years there have been multiple interpretations of Plimpton 322, a document from Southern Iraq written 3500 to 4000 years ago. One interpretation came from Neugebauer and was purely arithmetic, one came from many mathematicians and was derived from reciprocal pairs to find triples using geometry, and one came from Clark University professor David Joyce and dealt with trigonometry. According to Eleanor Robson, all three of these interpretations are correct mathematically. However, she believes there is more to mathematical history than simply math. Within the historical context of Plimpton 322 only one of these interpretations is correct, though (Robson 108).

To understand the argument of Robson better, one must first understand the three different theories about Plimpton 322. The first interpretation, Neugebauer’s, revolves around the idea of finding Pythagorean Triples using only arithmetic. He believed that they were using the principle of a2 +b2 = c2, but with the numbers P and Q that could be found on the first column of the tablet, resulting in the formula (P+Q)2 = (p2-q2)2 + (2pq)2. Using this information, Neugebauer and other mathematicians filled in the missing data and fixed the incorrect data on the tablet. With these small corrections, Neugebauer’s theory fit almost perfectly into Plimpton 322 mathematically (Rudman 94).

The second theory uses arithmetic stemming from geometry. They believed that line 5 from the right is some x value and line 6 is the reciprocal of that value. They used some of the same ideas and equations as Neugebauer’s theory, such as the p and q values. For this theory, p is the third column and q is the fourth column. Using this interpretation of the data, one can find the three sides of the triangle by manipulating the numbers in a given row and possibly multiplying or dividing by a factor of 2, 3, or 5 (Robson 108).

The final interpretation is based on a trigonometric table. Assuming that c is the hypotenuse, and b and a are the two sides of a right triangle, the first column on the left is (b/c)2. 

Using this theory, the table gives the value of cosecant squared or secant squared (if you switch a and b) in the second column on the right. Even more amazingly, the values of the angle involved in Plimpton 322 range from 31 to 45 and from row to row the value decreases by approximately 1 degree (Class notes).


While all of these seem to be well thought out interpretations of Plimpton 322, Robson thinks that there is something lacking in their ideas. Taking historical context into consideration, Robson believes in general that two of the three methods were not plausible explanations for Plimpton 322. Math, to Robson, is far more than numbers and principles. She believes that the period, culture, and languages present during the time a certain math is created have a large effect on it. For example, the Babylonians had a different way of thinking about circles than we do today. The Babylonians used a formula like A=c2/4pi to find the area of a circle while today we are taught that A=pi*r2. This simple discrepancy between two formulas to find the same area of a circle is evidence that ancient mathematics must be examined in a historical context. This is the major argument that Robson makes when she rejects some of these explanations (Robson 111).

When looking at the history behind Plimpton 322, Robson is convinced that it is not a trigonometric table. As with circles, Babylonians thought about triangles differently than we think about triangle. Whereas we think of an equilateral triangle as the perfect triangle, the Babylonians often drew a right triangle with one side much longer than the other as their representative triangle (Robson 105).


The difference in the way they thought about circles is key to Robson’s argument for the trigonometric explanation’s invalidity. The Babylonians did not think of circles in terms of radii, but instead in terms of the circumference. By not using a radius, one can deduce that they had no way of finding the angles in a triangle. What is most shocking to Robson is that the Babylonians were not the only group of people to think of a circle in this way. Nearly two thousand years after the Babylonians, the Ancient Greeks were still using the circumference rather than the radius to determine the area of the circle. In particular, Ptolemy was still using the same concept as the Mesopotamians when he discovered the idea of a circle being rotated around its center. This was only being used to find arcs, not angles though (Robson 111-12). If the Greeks, two thousand years after the Mesopotamians, were not thinking of the idea of angles; how could the Mesopototamians have been thinking of trigonometry? Therefore, Robson declares that Plimpton 322 is by no means a trigonometric table.

Searching deeper into the history of Plimpton 322, Robson also discovered that Neugebauer’s algebraic explanation leading to a number-theory interpretation of the ancient document is implausible. The main reasoning behind her thinking is that the missing numbers suggested by Neugebauer’s method are in conflict with a common theme among documents all written at about the same time. Plimpton 322 is named after its first owner, George A. Plimpton, a large collector of ancient artifacts. He eventually sold his collection to Columbia University, who discovered the artifact was originally discovered and Senkereh, Iraq which used to be known as Larsa (109).

This is an important piece of evidence, because it provided Robson with a comparison to the many other documents found in the same dig site. Most of the documents written by Mesopotamians at this time had similar formats and structures. In particular, the first columns of all of them are sorted in descending numerical order and the calculations go from left to right. Following this same format, the missing column to the left on Plimpton 322 must be in descending numerical order. This is in direct conflict with Neugebauer’s interpretation of the tablet. In his theory, the first column of Plimpton 322 listed p and q. For example, row 1 had p equal to 12 and q equal to 5. Row 2 had p equal to something larger than 12 and q equal to something larger than 5. Therefore, the format used by all other documents of that time would be undermined by the theory of p and q being the first column in Plimpton 322, resulting in Robson’s notion that Neugebauer’s theory cannot be correct historically (111).

With both the Neugebauer’s interpretation and the idea of a trigonometric table being incorrect to Robson, only the reciprocal pair interpretation remains correct mathematically and historically. This is the most plausible because, unlike generating functions (Neugebauer’s method) or trigonometry, reciprocal pairs were a large part of Mesopotamian mathematics. There is evidence that students had to learn their multiplication in order and commit it to memory. The first part of this memorization was thirty reciprocal pairs. The students also learned how to calculate other reciprocal pairs that were not one of these thirty (113).

Looking at Plimpton 322 as a list of reciprocals, two important facts become apparent. Five of the fifteen rows deal with reciprocals included in the thirty that were memorized by students, and the other ten were ones that could be easily figured out by students. Also, if the tablet was dealing with reciprocal pairs, then the missing column, as shown by Robson, would be listed in decreasing order, thus following the standard of tablets during that time (113).

Robson, being a math historian and not merely a mathematician, provides more evidence of the validity of this interpretation through examination of the words on the top of each column. Most of the words have been deciphered and are agreed upon by most, if not all, scholars. For instance, the columns that contain the c2 and b2 are headed by “square of the diagonal” and “square of the shortest side”, respectfully (Robson 114). The first column on the left that is still remaining, however, need to be compared to another tablet of the time, YBC 6967, to discover that it was telling us to add a one in front of each term in that column.

With the addition of this 1 at the beginning of each term, the numbers on the tablet support Robson’s theory on Plimpton 322. She is convinced, through historical and mathematical evidence, that there is indeed “a list of regular reciprocal pairs, each four places long or shorter, was drawn up in the usual decreasing numerical order on the missing part of the tablet.”(Robson 116). These numbers were used to find the shorter side or hypotenuse of a triangle by completing the square. In addition, through more research, she discovered that it was most likely written by a teacher to help teach and correct their students without having to recalculate the answers themselves each time (118).

By delving into the history as well as the math behind the making of Plimpton 322, Robson has left little room for argument. The idea of a reciprocal pair tablet is a very good possibility, because it follows the format of many other documents of the time and it is consistent with the numbers found on the surviving piece of the tablet. The other concepts, such as Neugebauer’s, are correct, but in light of the historical period of Mesopotamia, appear to simply be our modern ideas forced upon an ancient document, rather than an interpretation of an ancient document. Therefore, it seems that Robson’s theory is the most complete of any theory on the famous Plimpton 322.
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