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Investigating Different Interpretations of Plimpton 322
Plimpton 322 is an ancient Babylonian tablet containing numbers written in base sixty that was found in ancient Mesopotamia.  What purpose did Plimpton 322 really serve in 1800BCE?  No one will ever really know the correct answer to this question.  However, individuals have interpreted this tablet and have made conjectures about what Plimpton 322 was used as.  Some individuals argued that the Babylonians used Plimpton 322 as a trigonometric table.  Another interpretation of this tablet, made by Otto Neugebauer, was that it was a table of Pythagorean triples generated by an algebraic process.  A third interpretation of this tablet was that it was a list of solutions computed using reciprocal pairs that was used as a teacher’s notes.  While all of these interpretations seen to be valid ones, Eleanor Robson uses historical context, comparison to other texts of the time, and the Babylonian language, to examine Plimpton 322 and to refute two of these three major interpretations as to what is on the tablet and why the Babylonians used it.  

Robson believes that ancient mathematical texts cannot be interpreted without taking the historical context in which the texts were created under into consideration.  She states that most individuals today do not associate mathematics with having been bound to a particular place and 
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culture; she states that individuals today think of mathematics as being “culture-free.” (Robson 106) Disregarding the historical context an ancient text was written under can cause individuals to make assumptions about these texts that are not in accordance with historical facts.  In other words, by not taking the historical context of the ancient mathematical text into consideration, individuals today may be interpreting the text differently from how the ancient civilization actually interpreted it.  For example, Robson believes there are too many modern day mathematical concepts employed in determining how the Babylonians used Plimpton 322.  Consequently, she questions the three major interpretations made about Plimpton 322.  She believes that in order to choose between the three competing interpretations of Plimpton 322, “we therefore have to exploit all possible available resources: language, history, and archeology, social context, as well as the network of mathematical concepts within which the artefact was created.” (Robson 106)  
By comparing Plimpton 322 to other ancient texts written in the same area and time period, Robson rejects Neugebauer’s interpretation of how the Babylonians used Plimpton 322.  Neugebauer believed the Babylonians produced the Pythagorean number triples on Plimpton 322 by using an algebraic process.  He believed the Babylonians generated this tablet from a pair of numbers, p and q, that were written on the missing column on the far left of the tablet where p > q > 0, p and q have no common divisor, and p and q are not both odd.  He used these conditions of p and q to state that the expressions x = ( p^2) - (q^2), y = 2pq, and z = (p^2) + (q^2) produce Pythagorean number triples on Plimpton 322.  To prove that this method of interpretation is not valid, Robson examines many texts from ancient Mesopotamia that were written around 1800BCE and observes that they have a similar formatting pattern.  For example, she exemplifies 
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the similar formats between Plimpton 322 and YBC 4721, a tablet written during that time found in ancient Mesopotamia.  She observes, for instance, that both tablets contain a heading at the top of each column, the numbers in the first column on each tablet are in descending numerical order, calculations on the tablets are read from left to right, and the final column on each tablet states the names of the officials who contributed to the tablet.  She then concludes that since the mathematical texts she examines are written using a similar pattern, the Babylonians followed this pattern when writing all of their mathematical tablets.  Consequently, Robson dismisses Neugebauer’s theory as to how the Babylonians constructed Plimpton 322 because his theory does not entirely follow the pattern that she concludes the Babylonians used in writing their mathematical tablets.  According to Robson, “if the missing column at the left of the tablet had listed p and q, they would not have been in descending numerical order and would thus have violated these formatting rules.” (Robson 111) Moreover, Robson dismisses Neugebauer’s theory because no one has been able to explain column 1 of Plimpton 322 using his interpretation of it.  

In addition to rejecting Neugebauer’s theory, Robson dismisses the theory that Plimpton 322 was used as a trigonometric table by comparing it to other texts written around 1800BCE found in ancient Mesopotamia and by examining the ancient Babylonian language used in describing figures in a plane.  In comparing other Babylonian texts of the time, she notices similarities in the ways the Babylonians constructed circles.  In looking through these texts, she concludes that the Babylonians did not use a radius to construct a circle.  She observes that there is no radius drawn on YBC 7302 and also observes that “there are many other examples of circle calculations, from the early second millennium, and none of them involves a radius.” (Robson 
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111) Due to modern day thinking, Robson assumes that trigonometry can only be performed by constructing a radius inside a given circle and making triangles inside that circle.  Thus, she deduces that because trigonometry was not performed in 1800 BCE, Plimpton 322 could not have been a trigonometric table.  To further support her claim that this interpretation of Plimpton 322 was incorrect, she examines the ancient Babylonian language relating to circles.  Examining the words they used gives her a better understanding as to how the Babylonians constructed a circle.  For example, this linguistic examination leads her to conclude that “if plane figures were conceptualized, named, and defined from inside out, then the center of a circle and the idea of the rotating radius could not have played an important role in Mesopotamian mathematics.” (Robson 112) Thus, due to the modern day approach of performing trigonometry by measuring the angle of a triangle that is inscribed in a circle with a center and radius, Robson assumes that trigonometry cannot have been on this tablet. 
While she uses historical context, comparison of ancient Mesopotamian tablets, and the ancient Babylonian language to reject the previous two theories, Robson employs these same resources to support the theory that Plimpton 322 is a tablet of numbers that can be constructed from reciprocal pairs x and 1/x.  She states that “reduced triples” with common factors of 2, 3, and 5 can be derived on this tablet from these reciprocal pairs.  She believes that the Babylonians used reciprocal pairs and the formulas s = (x-(1/x))/2, L = 1, and d = (x+(1/x))/2 to obtain the solutions on Plimpton 322.  She believes that the solutions on Plimpton 322 were used to write the problems on YBC 6967.  One reason Robson accepts the theory that the Babylonians constructed Plimpton 322 using reciprocal pairs is because this theory supports the facts of history with the Babylonians using the sexagesimal system in computing mathematical 
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results.  As seen in the surviving ancient Mesopotamian mathematical tables, scribal students learned and used sexagesimal multiplication in finding reciprocal pairs.  Additionally, she strengthens her argument that Plimpton 322 contains numbers constructed by reciprocal pairs by showing that it follows the similar formatting pattern of having the numbers on the tablet listed in decreasing numerical order.  Moreover, she examines the Babylonian language in order to understand the headings on the columns of Plimpton 322.  In trying to understand the significance of one heading on Plimpton 322, she uses the “cut and paste” geometry that Hoyrup employed in interpreting YBC 6967.  She uses this “cut and paste” geometry to fill in the numbers that can no longer be read on Plimpton 322.  Furthermore, after investing who the author of Plimpton 322 could have been, she concludes that the author “must have been someone who used literacy, arithmetic, and mathematical skills in the course of his working life.” (Robson 117) To support her claim that Plimpton 322 is a table of solutions to YBC 6967, she hypothesizes that the author could have been a mathematics teacher who used Plimpton 322 as a set of solutions to the same type of problem; the teacher would have used these solutions as notes in teaching the mathematics class.  Through all of her evidence, Robson believes “the most historically, culturally, and linguistically convincing of our three interpretations of Plimpton 322: 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)
Although Robson does have some valid evidence to show how she is able to dismiss two of the three major theories made about Plimpton 322, her arguments against these two theories are debatable.  Her argument against the theory of Plimpton 322 being used as a trigonometric table is debatable because she uses concepts explored in modern day mathematics to reach her 
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conclusions.  She refutes this theory by assuming that trigonometry can only be performed by measuring the angle of a triangle constructed using a circle with a center and radius, which is how trigonometry is performed in modern day mathematics. However, the Babylonians could have computed trigonometry by using the ratio of the sides in a right triangle, and the numbers on Plimpton 322 certainly could have been interpreted that way. If Robson had taken this into consideration, she would not have been able to make her argument against this theory.  Moreover, Robson refutes Neugebauer’s theory by stating that it does not follow the particular formatting pattern that she observes some of the surviving ancient Babylonian mathematical tablets followed.  Although there may be a similar pattern amongst the tablets she examines, there may have been other tablets that the Babylonians used that have not survived and that did not follow this same formatting pattern.  It is a stretch for Robson to assume that all of the ancient Babylonian mathematical tablets followed the same formatting pattern.  By taking this into consideration, her argument against Neugebauer’s theory is weakened. 
By examining the historical context of Plimpton 322, comparing it to other texts of the time, and by understanding the Babylonian language, Robson concludes that the Babylonians used Plimpton 322 as a set of solutions created by reciprocal pairs that were a mathematics teacher’s notes.   I am convinced by her claim of it being a list of solutions to mathematical problems, however, her arguments against the other two theories may not have been entirely valid.  One must have enough evidence to both support and refute theories, and most importantly, one must take advantage of all of society’s resources when doing this.
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