

Latimer 1

James Latimer

9 May 2005

Mr. Cook

Simplicity and Truth in Ptolemy’s Almagest
In Book III of the Almagest(, Ptolemy sets forth the principle that the best answer is generally the simplest one:

And in general, we consider it a good principle to explain the phenomena by the simplest hypotheses possible, in so far as there is nothing in the observations to provide a significant objection to such a procedure. (H201)

Is this principle valid? Should we accept it? And how did Ptolemy get to it in the first place? As is evidenced in the passage above, at the heart of the Almagest is an attempt “to explain the phenomena” that we see around us. This word, “phenomena,” comes from the Greek verb phainomai, meaning “to be seen,” “be manifest,” “be apparent.” Thus, “the phenomena” refers to those things which are manifest or apparent. Interestingly, the Greek word for “truth,” alētheia, comes from the negative prefix a plus the verb lanthanō, meaning “to escape notice,” “be unseen,” and means that which is “unconcealed” (Liddell and Scott, An Intermediate Greek-English Lexicon). There is, then, a close connection between observable phenomena and truth, but what exactly is the nature of this relationship? Truth can also mean “conformity with fact or reality” (Random House Webster’s College Dictionary); is observation a reality gauge of reality, or is something else needed?
Looks can be deceiving, and as such, observation alone is incapable of giving us the truth about reality. An example of this is Lucretius’ account in On the Nature of Things† of the size of the sun and the moon:

Neither much greater nor less can the disc of the sun

and its brightness be than it appears to be to our senses. … 
the moon, too, whether it moves illuminating places with bastard
light, or releases its own light from its own body,

whatever the case may be, it moves with no greater size

than that which it is seen to have when we discern it with our eyes. (564-78)

This account is, of course, entirely wrong by modern standards. So what should we make of Lucretius’ claim that the senses cannot lie: “You will find that the concept of truth is created first of all / from the senses, and that the senses cannot be refuted” (478-9)? To an extent, Lucretius is right: what we see is what we see, but obviously, what we see is not enough. Somehow, we need to take the observable phenomena and weave them together into a coherent model of the truth. For this, a rational account, or as Ptolemy might put it, a logos, is needed.

Ptolemy indicates the necessity of reason, or logos, when, in his discussion of the two hypotheses of the anomaly of the sun, he writes, “it would seem more reasonable to associate it with the eccentric hypothesis [emphasis added]” (Ptolemy, H233). That he goes no further in his claim about the eccentric hypothesis than to call it the “more reasonable,” as opposed to more true, of the two, is important. What exactly is the relationship between reason and truth? Will reason automatically lead us to the truth, or will it still leave us with a degree of doubt?

Ptolemy uses reason to argue against “alternative notions” of the universe in the opening pages of the Almagest (H11). Apparently, then, the observable phenomena can actually leave us with conflicting accounts, or logoi, as ways of explaining them. The question becomes this: how do we choose between these varying accounts? The criterion Ptolemy produces to make such a choice is simplicity. For example, he argues that the eccentric hypothesis is more reasonable “since that it is simpler and is performed by means of one motion instead of two” (H233).
What exactly does Ptolemy mean by “simple?” The type of simplicity that Ptolemy is referring to in this passage is relative to our understanding. A model for conceptualizing phenomena must be logically simple, even while the actual phenomena may be very complex. That is to say that such a model must be close in its line of reasoning to the actual phenomenon (that which is apparent), and hopefully, to the truth (that which is unconcealed). Oppositely, the further our line of reasoning removes us from the actual experience of a phenomenon, the more logically complicated it must become, and according to Ptolemy, the more we should question it. As in Plato’s Phaedrus‡, closeness implies a better view, and thus a deeper and more accurate knowledge, of the truth:

Now the souls that are called deathless, when they have come toward the summit, proceed outside and stand on the ridge of the heavens; and as they stand fast, the rotation leads them around, and they see the things outside the heavens. (247c)
A negative example of the importance of logical simplicity can be found in the antiquated “phlogiston” theory of combustion. This theory was far from being logically simple, requiring its adherents to make leaps of reasoning such as accepting the idea of “negative weight,” or “levity.” As a result, the theory was also far from being true.
All of this, of course, rests on the assumption that there really is an order, or logos, behind everything we perceive as reality. But is this supposed “rationality” of the universe a real thing that merely corresponds to the rationality of man, or is it in fact an interpolation that emerges from and is based upon our rationality? The mathematical relationships we can observe in nature seem to point towards the first option. For example, the idea of proportion is apparent enough to human beings that even our primitive hunter-gatherer ancestors were able to produce beautifully proportioned paintings of animals on the walls of caves. The word for proportion in Greek, of course, is analogia, an obvious derivative of logos. However, a serious problem arises when we try to justify our assumption of rationality using things we can observe, whether we take the position that the idea of rationality comes from observation, or alternately, that it comes from reason. In the first case, we are left using observation to confirm observation, and as we have seen, observation is an inherently flawed process. In the second case, we are left using reason to justify observation, which, since we have also seen that reason is needed to make sense of our observations, is really like trying to reason about reason. Thus, we are left wondering whether our assumption can really be justified at all.
Ptolemy implies that he admires the astronomer Hipparchus for his “love of truth” (H200). Presumably, to love truth is to pursuit it wholeheartedly, but can we pursue truth even if our assumption that there is a logos to the universe cannot be confirmed? Perhaps we can. Perhaps this assumption is itself a kind of hypothesis that allows us to advance forward in the pursuit of truth, despite the limitations of both observation and reason. Perhaps Ptolemy believes as Plato does, that the search for truth will make us “better, more able to be brave and less lazy” (Meno§, 86B), even if there is no guarantee that we will ever find what we are looking for, and that this is enough. Indeed, perhaps this is why Ptolemy expresses admiration for Hipparchus not only for being “a lover of truth,” but also for being “industrious” (Ptolemy, H191).
Unlike Plato, however, with his theory of Forms, Ptolemy might not be trying to get at truth in an absolute sense at all. To him, truth might be something altogether more concrete and rooted in the observable phenomena: Truth, not in the sense of that which must be unconcealed by our efforts, but rather that which is unconcealed by nature. In this case, the object of our inquiry becomes, as Claude Bernard puts it in his An Introduction to the Study of Experimental Medicine, “to learn the material conditions of phenomena” (P. 67║), and then to set them down in a theory or model:

We think that we should now discuss, as the subject which appropriately follows the above [aspects of heaven and earth requiring a preliminary mathematical discussion], the theory of the sun and moon, and go through the phenomena which are a consequence of their motions. (Ptolemy, H191)
The task of finding the truth, then, is the task of modeling the phenomena; in other words, it is the task of making the phenomena make sense. To do this, we will need reason to move “from the things which are more knowable and obvious to us and proceed towards those which are clearer and more knowable by nature” (Aristotle, Physics((, Book 1).
A model may be as close to the truth as we can get. Based on observation, and shaped by reason, it is not the truth in and of itself, that is, in an absolute sense, but rather (hopefully) an accurate representation of the truth. It is much like a photograph, which of course, is not the thing which was photographed itself, but rather an accurate representation of the thing.
Models are advantageous in that they can be criticized, improved, or even replaced when they fail to correlate properly to observation and/or reason (we all know when a painting, for example, is inaccurate, and can usually point out why). To check for this correlation, the principle of logical simplicity outlined above would seem highly useful, since by using this principle we can ensure the greatest possible closeness of our model to the actual phenomena. In this way, we can successively build better and better models, which more and more closely represent the truth, or in other words, “explain the phenomena.”
As we have seen, Ptolemy’s Almagest begins in a desire to “explain the phenomena.” But how can this be done? Ptolemy seems to suggest that by actively engaging with the phenomena we observe around us and interpreting them with reason, we can begin to construct an accurate theory or model of the truth. While such a model may not be the truth itself in an absolute sense, it can be a close representation of the truth. And luckily, it can become a closer and closer one over time; models can be checked against observation and reason via the principle of logical simplicity, and then improved accordingly. It is in this way that Ptolemy goes about his inquiry in the Almagest, as exemplified in his investigation into the anomaly of the sun, and the two hypotheses he proposes to explain it, and it is in this way that he proposes we go about in all our inquiries, so that we might “see clearly,” and “from the constancy, order, symmetry and calm which are associated with the divine,” become “followers and lovers of this divine beauty” we call truth (H7).
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