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Hume on Space and Time

1. Skepticism: Space and Time as they Appear

Understanding Hume’s theory of space and time requires suspending our own. When theorizing, we think of space as one huge array of locations, which external objects might or might not occupy. Time adds another dimension to this vast array. For Hume, in contrast, space is extension in general, where being extended is having parts arranged one right next to the other like the pearls on a necklace. Time is duration is general, where having duration is having parts occurring one after another like the notes of a song. Hume’s different view stems from his empiricism, his reliance on experience and observation as the foundation of our concepts. Nothing in our experience suggests a single vast array of locations. Rather, we just notice that bodies resemble insofar as they have lengths that can be compared. Likewise, nothing in our experience suggests a single dimension of time. Rather, we just notice that different successions resemble insofar as they have durations that can be compared. Theorizing that these observations show there to be a single multi-dimensional array goes well beyond the evidence, for Hume. As a skeptic, he finds himself unable to assent to theories that stray too far beyond the deliverances of the senses.


For Hume, the ideas of space and time are each a general idea of simple--partless--objects arrayed in a certain manner. He argues that the structures of the ideas of space and time reflect the structures of space and time. Therefore space and time are not infinitely divisible, and they are ways simple objects are arrayed. Consequently, there is no such thing as empty space nor time without change.


Hume’s inferences from how their ideas are to how space and time are seem rash. However, as skeptic, his concern is just with how space and time appear to outer and inner sense. What is rash is to think that we can know any more than that. The ideas we have reflect how space and time appear, and so can ground Hume’s inferences.


This approach does not give every opinion about space and time equal weight. Hume distinguishes how space and time apparently appear, from how they really appear. The former are views that we can, in the long run, be talked out of by appeal to evidence or consistency; they are akin to superstition. The latter are views that will tend in the long run to survive opposition; they are the views that we are naturally constituted to hold when we enquire carefully.


Hume’s focus on appearance is the result of his version of the methodology for enquiry employed by the Royal Society.
 Granting the impossibility of refuting all skeptical challenges, the Society arrived at a mitigated skepticism with the goal of certainty beyond a reasonable doubt. Hume finds even this requirement to mandate suspense of judgment. He is unable to arrive at sufficiently good reason to believe anything. Nonetheless, he finds himself caused to theorize, to believe, and to wish to cause stable agreement in others. He therefore reconceives mitigated skepticism’s goal to be assurance beyond a sustainable doubt, where a sustainable doubt is one causally able to remove our assurance over the long term. It strikes Hume that the only ultimate sources of lasting assurance are the vivid experiences of outer or inner sense: hence his concern with space and time as they appear.


Not surprisingly, his views have seemed bizarre to commentators who assumed that he was concerned with space and time as they really are, or space and time as they are presupposed to be by our geometry or physics. 
 Focusing on Hume’s own concern will reveal his views to be reasonable, even if not convincing. To try to overcome their strangeness and initial implausibility, I will focus on his central contentions and the reasonings behind them, instead of giving a comprehensive treatment. 

Hume’s “system concerning space and time” comprises two main claims. First, he argues that finite portions of space and of time are not infinitely divisible. Rather, they are composed of simple and indivisible parts. Second, he argues that these indivisible parts are inconceivable unless occupied by something “real and existent.” Consequently, space and time are each a “manner or order, in which objects exist” (T 1.2.4.1-2/ 39-40).

2. Space

2.1 Against the Infinite Divisibility of Space

For Hume, to deny the infinite divisibility of a finite spatial interval is both to deny that every part has parts and to deny that the interval has an infinite number of parts. He thought the first denial entailed the second. Current geometers disagree, supposing that a line segment can consist of an infinite number of dimensionless, and therefore indivisible, points. Current thinking is that these points are ordered at least densely--between any two there is another--and in fact form a continuum. Hume, however, argued that the simple parts of an interval could only be ordered discretely--one next to the other--in such a way that the length of the interval was directly proportional to the number of simple parts. So an infinite number of them would yield a spatial interval of infinite length.


Parts, for Hume, are proper parts. Parthood is irreflexive, asymmetric, and transitive. Nothing is a part of itself; no two things are parts of each other; if one thing is part of a second thing which is part of a third thing, then the first thing is part of the third thing.


Unexpectedly, Hume’s argument begins with a preliminary argument concerning ideas (T 1.2.1.2/ 26-27). Call it the Minimal Ideas Argument. For Hume, ideas are images, as are impressions (T 1.1.1.1, 1.2.1.3-4/ 1, 27). Just as an image can have parts, so an idea can have parts. For instance, a mirror image of a chessboard has the images of the squares as parts. On this presupposition, the argument proceeds.

(1) There are ideas in the mind.

(2) Any part of an idea is an idea.

(3) If every idea had parts, then the mind would have an infinite number of ideas.

(4) No mind has an infinite number of ideas.

(5) So some ideas have no parts.

Hume presupposes (1) and (2). (3) follows from them, because if every idea had parts then every idea would have parts with parts, and so on to infinity. (4) is something no-one questions for human minds. It follows that there are minimal, that is, simple, ideas.


Hume thinks that one can verify this conclusion by noticing that one uses exactly similar images, not progressively smaller ones, when imagining a grain of sand, a thousandth part of that grain, and even ten-thousandth part (T 1.2.1.3/ 27). A better way to understand his thinking is with his ink spot experiment. Put a tiny spot of ink on a contrasting piece of paper and withdraw slowly until the visual image of the spot disappears. The image just before vanishing is minimal, according to Hume. No smaller image can exist. Therefore it has no parts, which would have to be smaller images that could exist separately. The image while seeing the spot is what Hume terms an impression. Recollecting that experience would require an idea that copies the impression, and that is therefore simple. Thus, one can verify the conclusion that some ideas have no parts.


It is important not to confuse the ink spot with the impression or idea of it. Hume is not yet arguing that the ink spot or any of its parts are minimal. He is only making an argument that there are minimal impressions and ideas in the mind.


Having established their existence, Hume proceeds to give his main argument that space--extension--is not infinitely divisible (T 1.2.2.1-2/ 29-30).
 Call it the Infinite Extension Argument.



(1) Minimal ideas are too minute to be divided.



(2) Therefore, nothing can be more minute.

(3) Therefore, minimal ideas are “adequate representations” of extremely minute parts of extension however tiny--i.e., anything true of minimal ideas qua minute is true of any extremely minute parts of extension. 

(4) Minimal ideas arranged one after the other as close together as possible are such that an infinity of them would yield an extension of infinite length.

(5) Therefore, any extremely minute parts of extension arranged one after the other as close together as possible are such that an infinity of them would yield an extension of infinite length.

(6) Therefore, no extension of finite length can have an infinite number of parts.

(7) If every part of an extension of finite length had parts, then the extension would have an infinite number of parts.

(8) Therefore, some parts of extension have no parts.

Hume takes his preliminary argument to have established (1). (2) follows from the assumed fact that anything extended is divisible into parts and so minimal ideas are extensionless (see T 1.4.5.7, 1.2.3.14, 1.2.4.9/ 234, 38, 42). The burden of the argument rests on (3). For an idea to be an adequate representation in a certain respect is for everything true of it in that respect to be true of what it represents.
 For Hume, ideas are images of their objects and so will resemble them in the relevant respect (T 1.4.5.3, 1.4.6.18/ 233, 260). Here, Hume is concerned specifically with minuteness and with how minute things can be ordered to form an extension. What is true of minute ideas will be true of any minute things, whether in the mind or not.


The trouble is, Hume gives no reason to believe that ideas or images of space resemble it. At best, they show us space as it appears via sensations of extended things--not space as it is in itself. Rather than be troubled, though, Hume would agree entirely. He does not discuss space as it is in itself. 

As long as we confine our speculations to the appearances of objects to our senses, without entering into disquisitions concerning their real nature and operations, we are safe from all difficulties, and can never be embarrass’d by any question. (T 1.2.5.26 n12App/ 638) 

He announces in the Introduction that he will rely on experience and observation (T Intro 7/ xx). So, “at present I content myself with knowing perfectly the manner in which objects affect my senses, and their connexions with each other, as far as experience informs me of them” (T 1.2.5.26/ 64). Given Hume's Copy Principle, our ideas of space are copies of sensory impressions, and so reflect space as it appears to the senses (cf. T 1.1.1.5-6/ 3-4). Further, our ideas are the meanings of our words (T 1.4.3.10/ 224), so if a theory of space is about space in the common acceptation of the word, then it is about space as it appears to the senses. So, consequences of the minuteness of our minimal spatial images will carry over to the minute parts of space, in the common acceptation of 'space'.


The senses do not, and could not, suggest to us that a line in space is a set of points ordered as a continuum, as our current theory has it. They are not acute enough to discern such points and such an ordering, even aided by microscopes, etc. Given Hume’s skeptical approach, his conclusion is plausible that no finite extension as it appears to the senses can have an infinite number of parts.


Note that I am not assimilating Hume to Kant. Hume does not postulate a world of appearance in contrast to a world of things as they are in themselves, and about which we can have some a priori knowledge. He is merely confining his descriptions and theories to the ways things in space appear, without taking any stand on the existence of metaphysical realms. As skeptic, he is only giving vent to views about space that strike him forcefully on careful examination of certain ideas copied from certain impressions. These views are ones that he suspects will become the stable views of any careful enquirer who replicates his reasoning and observations. Space as it appears is simply space according to these views.

 Note that (3) does not beg the question. Hume does say that minimal ideas are adequate to the “most minute parts of extension” (T 1.2.2.1/ 29). However, not having proved their simplicity yet, he uses “most minute” not to mean simple, but just to mean being in the general range of the extremely minute. Thus he draws his conclusion from considering minimal ideas only insofar as they are in that range. Since nothing can be more minute than they are, anything true of minimal ideas qua minute, will be true of any extremely minute things, even divisible ones. So, a fact about the possible ordering of minimal ideas will apply to any extremely minute things.


Hume thinks that one can verify (4) by careful manipulation of one's minimal ideas. First, form in the imagination a minimal idea, perhaps by remembering the ink spot just before it vanished from sight. Then form another minimal idea right beside the first, so close that no minimal idea could fit in between. To imagine any sort of distance between them would be to imagine room for a minimal idea. The two adjacent ideas are an idea with the smallest extension. Individually they are extensionless, but together they are extended.


It is hard to understand Hume here. Two questions arise immediately. How can it make sense to say that ideas are themselves extended, rather than just of something extended? And how can something extended be formed by adding extensionless things?


The answer to the first question is that ideas are images. Images, such as a mirror image of a chessboard, have parts arranged spatially. That is what it is to be extended for Hume. He says explicitly that ideas can be extended (T 1.4.5.15/ 240).


As to the second question, understanding requires looking and seeing. Conceptual worries such as how adding two zero quantities can yield a non-zero quantity are not relevant. One needs to look and see whether arithmetic addition of zeros is an appropriate model for understanding the length that results from putting a second minimum adjacent to the first. Examining one's ideas shows that it is not. If the ideas are too faint and unsteady, Hume recommends turning to the impressions of the sort that the ideas are copied from. For example, put two grains of sand on a contrasting surface. As in the ink spot experiment, get far enough away that the grains each present a minimal, extensionless impression. Take a single bristle from a broom and slowly move one grain adjacent to the other. There will be a point at which you cannot move it any closer and still discern two grains. Any closer and they will appear as a single grain from your remote viewpoint. When they are at their closest approach while still appearing to be two grains, they give you an image with the smallest extension, on Hume’s definition, formed from extensionless images. 


Let two minimal impressions at their closest approach be said to have one unit of extension.  Add a third minimal impression at its closest approach to the second. The result is an impression with two units of extension. Add a fourth minimal impression in the same way. The result is an impression with three units of extension. It is clear that the length of the impression is directly proportional to the number of minimal impressions added. Were the mind capacious enough to allow an infinite number of minimal impressions to be added, the resulting length would be an infinite number of units of extension. As with the impressions, so with the ideas. Hence (4).


(5) follows given the adequacy claim. If an infinity of extensionless things yields an infinite extension, then an infinity of extremely minute things will do so as well, especially if they are divisible and so extended.


(6), the denial of infinite divisibility in general, follows directly from (5). (7) expresses Hume's particular conception of infinite divisibility. (8) then follows.


Hume is aware that an infinite sum, such as 1/2 + 1/4 + 1/8 + . . .  can approach a finite number. However, there is no progression of parts of extension with all these lengths. That would require that every part of extension be divisible, just as the numbers are (T 1.2.2.2 n. 6/ 30 n. 1).

Following Aristotle, one might object that at best Hume's argument only shows that (6) is true concerning actual parts, which does not rule out a finite interval's having an infinity of potential parts. Presumably the Aristotelian regards the parts as potential when they are merely separable but not separated.
 However, Hume takes as a principle that separable things are distinct (T 1.1.7.3, 1.4.5.5/ 18, 233).
 It is safe to assume that he means that they are actually distinct. So parts that something potentially has would be actually distinct. It is safe to assume that actually distinct things actually exist. So the parts something potentially has actually exist. It is hard to see how they could actually exist without being parts. So something that lacks all parts, would also lack potential parts. 


This conclusion would follow, even if the potential parts were merely distinguishable. According to Hume’s version of the separability principle even the merely distinguishable are distinct. After all, the distinguishable differ, and nothing can differ from itself without contradiction. So Hume’s principle rules out the Aristotelian objection.


It is tempting to dismiss Hume's Infinite Extension Argument on the grounds that the conclusion is obviously false. The successful application of geometry to space by engineers and scientists is proof enough that finite intervals of space are infinitely divisible.


However, Hume has a reasonable response. Geometric proofs as they apply to space are “built on ideas, which are not exact, and maxims, which are not precisely true.” We have no standard of geometrical equality other than appearing equal to the senses and imagination. Consequently we have no way to determine if the axioms of geometry apply at scales too small (or too large) to give a clear appearance. Where they do apply, they apply “roughly, and with some liberty” (T 1.2.4.17/ 45).
 The success of applied geometry is no proof of infinite divisibility. 
2.2 The Malezieu Argument

It follows from Hume’s Infinite Extension Argument that some parts of space are simple. In support he adds “another argument propos’d by a noted author, which seems to me very strong and beautiful” (1.2.2.3/ 30). It is based on the following passage in Malezieu: 

Moreover when I carefully consider the existence of things, I understand very clearly that existence pertains to units, and not to numbers. I will explain.

         Twenty men exist only because each man exists; number is only an extrinsic denomination, or better, a repetition of units to which alone existence pertains. . .

Only units exist. A number of things is not a unit, but rather is many repeated units. Consequently a number of things does not literally exist, except insofar as the repeated units each exist. 


Hume’s argument incorporating this insight is as follows:

(1) Anything divisible actually has parts.

(2) Anything with parts is many things, not a single thing.

(3) Only single things really exist.

(4) Anything that is many things can appropriately be said to exist only if those many things each exist.

(5) Anything infinitely divisible is such that all its parts have parts.

(6) So, none of its parts really exist.

(7) So, nothing infinitely divisible can appropriately be said to exist.

(8) So anything with parts that can appropriately be said to exist has some indivisible parts.

So any spatial interval has indivisible parts, or, better, the spatial interval just is those many parts. They are strictly speaking what exist.


Hume presupposes (1), and I have already argued against Aristotle for its plausibility. (2) is part of the Malezieu view. Hume takes this assumption to be widely shared as “extension is always a number, according to the common sentiment of metaphysicians” (1.2.2.3/ 30). If something is extended then it consists of parts and so is a number of things. A way to understand (2) is to try to see the strangeness of the contemporary view that the whole is a single thing in addition to its parts. On that view to hold a six-pack of beer is automatically to hold seven items--the six cans plus the six-pack--even neglecting the plastic yoke. But it would seem that the six-pack just is the six cans and nothing in addition.

(3) is also part of the Malezieu view and is a version of the ancient tenet that being and unity are convertible.
 Leibniz thought it could be seen to be true just by paying attention to a shift in emphasis: “That what is not truly one entity is not truly one entity either.”
 Note that the use of a grammatically singular expression to refer to many things collectively (e.g. 'plurality', ‘multitude’, ‘aggregate’), does not entail that a plurality, say, really exists. However referred to, they are many things, strictly speaking. 

So, to say that a plurality exists is strictly false. However, saying it can be appropriate if this member of the plurality exists and that one exists and that one exists, etc. and if, perhaps, these many are related in some salient way. Hence (4). (5) is the conception of infinite divisibility explicitly considered by Hume. The rest then follow.


One might think that in his version of the Malezieu argument, Hume meant only that wholes depend on each and all their parts, not that wholes are their parts collectively.
 However such a dependence between distinct things, a whole and a part, contravenes Hume’s central principle that there are no necessary connections between distinct things; distinct things are separable (T 1.1.7.3, 1.4.5.5/ 18, 233). 
2.3 The General Idea of Space

Having argued to spatial minima from spatially minimal ideas, Hume turns to examining the general idea of space. In accordance with the Copy Principle he considers the impressions that it is derived from. He will conclude that the idea of space is the idea of colored or tangible points arrayed in a certain manner.


Hume’s discussion seems carelessly to shift from characteristics of an impression to characteristics its object. The shift is licensed by his presupposed account of representation. For Hume, impressions having objects resemble those objects (T 1.4.5.3, 1.4.6.18/ 233, 260). An impression of a colored point will itself be a colored point; an impression of colored points arrayed in a certain manner will consist of impressions that are colored points arrayed in that manner. By the Copy Principle the resulting ideas will likewise resemble both the impression and its object. “Every idea of a quality in an object passes thro’ an impression” (T 1.4.5.21/ 243).


The idea of space can be copied only from impressions of sight or touch. They are the only impressions that can occur side-by-side to form an extended impression (T 1.2.3.3, 1.4.5.9/ 33, 235). For example, one sees a purple tabletop, and forms an impression of the purple expanse. That impression will be a vivid, expansive image made up of simple purple images--“colour’d points”--packed so closely together that there are no gaps of some other color (T 1.2.3.4/ 34). Hume knows that the expansive image has minimal parts, not because of a granular appearance, but because it is possible to imagine removing some parts and leaving others. The image is visually continuous, even though not continuous in the mathematical sense.
 


The impression of a tabletop causes an idea suitable to play the role of the general idea of extension, as do impressions of white doors, black countertops, etc. The resulting ideas resemble insofar as they consist of indivisible points arranged one right next to the other. That these ideas resemble causes a word such as ‘extension’ or ‘space’ to be associated with each of them. Use of the word calls one of the ideas to mind to provide an example, and readies the rest to be called to mind as needed to provide counterexamples to mistaken general claims. They are present "in power” as Hume says (T 1.1.7.7/ 20). The idea present to mind in this capacity serves as the general idea. The set of ideas that can play the role of general idea of extension even comes to include ideas of tactile points similarly arranged. For example, when one’s arm is on an armrest, one gets tactile impressions of points arranged in just the same manner as the visual points under discussion. So the general idea of space is the idea of many visual or tactile points arranged one right next to the other, insofar as they are points arranged in that manner (T 1.2.3.5/ 34).


Hume summarizes this point by saying that the idea of space is the idea of “the manner or order, in which objects exist,” where the objects are the points (T 1.2.4.2/ 40). He is not saying that the idea is of the manner separate from the points. On Hume's account of abstraction one cannot think of a manner of arrangement without thinking of things so arranged.
 Although he uses the word ‘abstract’ Hume’s idea of space is best thought of as a general idea--a way of thinking of arranged points in general--rather than an abstract idea--a way of thinking of the arrangement somehow mentally separated from the points so arranged.

Hume gives another, “very decisive,” argument that the idea of space must consist of simple ideas of colored or tangible indivisible points (T 1.2.3.12-16 /38-39). The gist of it, not readily apparent from the text, is as follows:
(1) The idea of space is compounded of indivisible, extensionless ideas.

(2) The idea of space is extended.

(3) The only ideas that can be compounded into extended ones are visual or tactile.

(4) So, these extensionless ideas must be visual or tactile.

(5) So, each one of these extensionless ideas must be of something either colored or tangible as well as extensionless.

In other words, we cannot conceive of the minimal parts of space except as colored or tangible.


Hume’s earlier arguments yielded (1). Hume presupposes (2) in this argument, but states it at T 1.4.5.15/ 240. (3) is arrived at by experience, and is plausible given that ideas are images (see T 1.4.5.7/ 234). 

Hume’s discussion of (3) is potentially confusing. He says that our ideas are copied from impressions of simple “atoms or corpuscles,” and that these simple objects “discover themselves to our senses” by being colored or tangible (T 1.2.3.15/ 38).  However, the ink spot experiment shows that a simple visual impression may be of something complex. Similarly, a simple impression may represent a mite, though it has a body and legs. Given the limits of visual acuity that Hume acknowledges, it is unlikely that something giving us a simple impression is really simple (T 1.2.1.4-5/ 27-28). So do we have impressions of “atoms” or not? The answer is yes and no, in different senses. Our perception of external objects is mediated by our perception of images (T 1.4.5.15/ 239). We do not perceive any simple atoms in the external objects, but we do perceive simple atoms in the image. They "discover themselves to our senses" the way the so-called stars do when a blow to the head makes us "see stars." To be both perceived by the senses and imagined, these atoms in the image must be colored or solid. 

Hume calls these atoms “mathematical points.” His target is theorists who object to mathematical points on the assumption that they are merely simple and indivisible with no other features. Hume grants that such a point would be a “non-entity” that could not be conjoined with others to form a “real existence.” How then do they form one? The solution is not to regard points as “physical points,” extended but indivisible.
 That would be absurd because anything extended has parts and so is divisible. The solution is rather to reject those theorists' assumption. Mathematical points are colored or solid (T 1.2.4.3/ 40). These can be known by experience or imagination to be conjoinable into something.

 Hume concludes that the parts of space “are inconceivable when not fill’d with something real and existent,” which is just to say that we cannot conceive of them except as colored or tangible (T 1.2.4.2/ 39). The visible or tangible object said to “fill” a part of space, is that part of space.  As with the parts, so with the whole. “We have therefore no idea of space or extension, but when we regard it as an object either of our sight or feeling” (T 1.2.3.16/ 39).


Hume holds that the idea of space is the idea of colored or tangible points disposed in a certain manner, namely, one right next to the other. In other words, it is an idea of “visible or tangible” distance. A consequence is that we have no consistent idea of a vacuum, i.e., empty space. Where we are thinking of no points, we are not thinking of that manner in which points are disposed, so we are not thinking of space (T 1.2.5.1/ 53). Hume does allow for the idea of an "invisible and intangible distance" between non-adjacent points, but this is not an idea of space because it does not have the structure of indivisible parts that space has (T 1.2.5.16/ 59). The fictitious idea of a vacuum is a conflation of the two incompatible kinds of distance.


Given Hume's concern with space as it appears, one would expect him to conclude that the simple parts of space are colored or tangible. He does not explicitly draw this conclusion, however, despite explicitly drawing a parallel one for time. Nonetheless a presupposition he makes in “Of the modern philosophy” yields the conclusion. He argues there that if the modern philosopher commits himself to the unreality of secondary qualities, then he commits himself to the non-existence of external objects (T 1.4.4.6, 15/ 227-8, 231). The argument goes as follows:

(1) If external objects are real, then they do not have secondary qualities. 

 (2) We cannot help but conceive of external objects as having secondary qualities.

 (4) Therefore, external objects are not real.

The argument only works if Hume is presupposing

(3) External objects are as we cannot help but conceive them to be.

The presupposition is appropriate for external objects as they appear.
 It plus (2) yields the denial of the consequent of (1). (4) follows by modus tollens. So Hume holds (3). Given (3), if we do conceive of objects in space as colored or tangible and cannot conceive them as not being so, then they are so. 

3. Time

3.1 Against the Infinite Divisibility of Time

Hume says that the same sort of arguments against the infinite divisibility of space apply to time. There is nothing briefer than the briefest temporally simple ideas. Therefore qua brief they are adequate representations of anything extremely brief. An infinite number of them in the closest possible succession would yield an idea with infinite duration. So, likewise, an infinite number of extremely brief parts of duration would yield an infinite duration. So not every part of a finite duration has parts. So there are temporally simple parts of time, i.e., ones lacking successive parts. 


Presumably temporal analogues of the experiment with grains of sand could be conducted. One could experimentally arrive at a temporally minimal impression for a subject by testing the briefest thing detectable. Such an impression would be a temporally minimal impression in Hume's sense: had the stimulus been briefer it would have caused no impression. Then one could test for the briefest temporal interval between the causes of such impressions without the impressions being simultaneous.
 The result would be two minimal impressions at their closest temporal approach. The duration of any succession of such impressions so ordered will be proportional to the number of impressions.


Hume’s later introduction of steadfast objects--temporal simples that are not brief--does not affect the temporal version of his Infinite Extension Argument against infinite divisibility. The argument works when just using the briefest of temporally simple ideas--ones so brief that no briefer idea could coexist with them.


The Malezieu argument applies to time as well. A temporal interval is just its many simple parts. They are the only parts of time that exist, strictly speaking.


Hume then proposes a supporting argument unique to time (T 1.2.2.4/ 31).
 

(1) No two parts of time can be present at the same time.

(2) Suppose there were a moment with distinct parts.

(3) No two parts of that moment could be present at the same time.

(4) When that moment is present, it would be a time at which its parts would all be present.

(5) So when that moment is present, its parts would all be present and would not all be present.

(6) So no moment has distinct parts.

Hume takes (1) for granted. It is essential to time that its parts succeed each other, i.e., are successively present, never concurrently present. (2) is the assumption that Hume will disprove by reductio ad absurdum. (3) follows. (4) makes the safe assumption that for a moment to be present is for it to be wholly present. The contradiction (5) follows, yielding (6). So time consists of simple moments, just as space consists of simple minima.

Hume takes his arguments to be demonstrations that space and time are not infinitely divisible, where demonstrations are decisive, unanswerable arguments causing stable conviction in whomever understands them. He argues that there can be no competing demonstrations of the impossibility of his view. It is “an establish’d maxim in metaphysics” that the clearly conceivable is possible. Hume takes this to entail that the clearly imaginable is possible as well (T 1.2.2.8/ 32). We can clearly form an image with finite length or duration such that the image is composed of a finite number of simple images. So it is possible that there be something with a finite length or duration that is composed of a finite number of simple parts (T 1.2.2.6-10/ 31-33).

3.2 The General Idea of Time


Having argued to temporal simples, Hume turns to examining the general idea of time or duration. In accordance with the Copy Principle he considers the impressions that it is derived from. Since any object or perception can be in time, an impression of time will consist of any succession of temporally simple perceptions, whether they themselves are impressions of sensation or impressions of reflection or are ideas.
 A succession of perceptions is a perception of succession, and the idea of time is a copy of a perception of succession. Since any perceived succession will do, the range of features had by the temporally simple members of the various successions perceived is much broader than for space, including any that we can have an impression or idea of--visual, auditory, affective, etc. The idea of time will be the general idea of such temporally simple parts arrayed successively, insofar as they are temporally simple parts arrayed successively--first one is present, then another, then another, etc. So the idea of time is a succession of ideas, with other successions of ideas present in power.

The idea of time can only be derived from a succession. If one has no succession of perceptions, one has no awareness of time: no impression whose copy could serve as an idea of time. For instance one might have no perceptions, as in a “sound sleep,” or just a single perception unreplaced for a while, as with “a man strongly occupy’d with one thought.” 
 The latter case introduces the notion of the steadfast perception or object, which is a peculiarity of Hume’s theory of time and which witnesses his adherence to appearance.


When one thought strongly occupies someone, there are other, unnoticed, successions. The single thought is steadfast relative to the other successions; it remains while their members are replaced. It is an example of a steadfast object, using 'object' in its most general sense. The members of the successions are said to be “changeable”--subject to replacement--whereas the steadfast object is said to be “unchangeable” (T 1.2.3.7, 11/ 35, 37). The steadfast object and the other successions are “co-existent” (T 1.4.2.29/ 201). ‘Coexists with’ does not mean the same as ‘is simultaneous with’, which is an equivalence relation. Something’s coexisting with successive things does not entail their coexisting with each other, any more than something’s spatially overlapping disjoint things entails their overlapping each other.
 Rather ‘coexists with’ just means the same as ‘is neither before nor after’. In the example of a man strongly occupied with one thought, his thought is steadfast and unchangeable relative to the coexisting successions he takes no notice of. 


Hume gives a second, important example of a steadfast perception, though one hard to understand. He starts out by noting that the same duration seems longer or shorter, depending on the rapidity of one’s own perceptions. Sometimes exceedingly brief perceptions trip by, rapidly replaced, and sometimes each perception lingers before replacement.
 A succession in the world seems longer when our thoughts and feelings move faster relative to it, and seems shorter when they move more slowly. In some cases, a succession in the world is so quick that it cannot be discerned. For example, a red hot coal on a string can be whirled around so fast that its circuit is complete before successive perceptions of its different positions can be formed. Instead, a steadfast impression of a circle of fire remains unreplaced while the coal itself successively occupies different positions. Without successive impressions of its positions, one is visually unaware of the coal's being in time. A relatively slower succession of perceptions makes elapsed time seem slower, and at the limit, when there is no succession of perceptions, time seems to stop. "Wherever we have no successive perceptions, we have no notion of time, even tho' there be a real succession in the objects" (T 1.2.3.7/ 35).


But how can we have no notion of time in this case? Though nothing in the path of the whirling coal gives us an awareness of time, successions are perceptible in other places around it. There does not seem to be the same total lack of awareness of time as during occupation with one thought. Hume agrees. His point is that there is no notion of time passing where the coal is. “Wherever we have no successive perceptions, etc.” (my emphasis). Time, for Hume, is a general idea we get from successions. Where there is no succession, there is no source for that idea, even if there are sources elsewhere. So there is no awareness of time passing in that location, even if there is awareness of time passing in other locations. 


We find Hume’s point perplexing because we assume that time has a uniform structure across spatial locations. However, we lack any evidence for this assumption. After all, the idea of time is a generalization from perceived successions, and successions at different locations often do not have a uniform structure beyond their successiveness. Just compare the slow tolling of a large bell with the fast tinkling of a little one.
 

To confirm that the idea of time is copied from perceiving successions, Hume argues that the idea of time cannot be derived from a steadfast object--a non-succession (T 1.2.3.8/ 35-36).
(1) One can conceive of a duration as being longer or shorter. 
(2) So, one must conceive it to have parts that can be augmented or removed in order to lengthen or shorten it. 
(3) Adding or removing coexistent parts would not lengthen or shorten it. 

(4) So, these parts cannot be coexistent. 
(5) A steadfast object causes only coexistent impressions of coexistent parts.

(6) So, an impression of a steadfast object cannot give one the idea of a duration.

 The idea of duration must be derived from successions that could have had more or fewer members. A steadfast object has no successive members.


A consequence of this argument is that a steadfast object can be long-lasting or fairly brief without being of greater or lesser duration. There are two kinds of temporal length--duration and steadfastness--just as there were two kinds of distance. For a steadfast object to last longer than another is for it to coexist with more members of some succession than the other. For instance, a stone coexists with more revolutions of the earth than a stick. 


One might object to the distinction by arguing that longer steadfastness just is longer duration. Seemingly we can distinguish an earlier phase of the stone from a later. Since Hume is committed to the principle that the distinguishable are distinct and separable, the stone would have successive parts--distinct even if perceptually continuous, like the colored points a perceived tabletop. However, the analogy with the tabletop is misleading. A steadfast object is a single, indivisible thing with respect to time.
 Trying to distinguish an earlier phase from a later is trying to distinguish something from itself. Unlike a duration, then, one cannot conceive of the augmentation or diminishment of a steadfast object. At best one can imagine a different longer or briefer steadfast object occurring in its place. 


In principle, to capture the two kinds of temporal length, one could distinguish intrinsic duration, which requires having successive parts, and extrinsic duration, which requires coexisting with something that has successive parts. However, this nicety goes beyond Hume’s purpose of explaining the origin of the idea of time.


Hume’s argument concerning steadfast objects raises another possible objection. There is no evidence of temporal complexity at the location of a steadfast object. So, presumably, it occupies a single moment. But a steadfast object coexists with a succession whose members occupy single moments elsewhere. So some moments coexist. Yet Hume says that none of time’s parts are coexistent. However, the objection arises only on the assumption that time is a dimension. Saying that time is structured differently in different locations, sounds like saying that time is an even more complex dimension with some coexistent parts. However, for Hume we have no empirical evidence of dimensions or complex dimensions. We have evidence only of various successions in different places that resemble with respect to their successiveness. Our idea of time is a general idea of these successions as successive. And, clearly, the relevant parts of the succession that make it a succession do not coexist.


A philosopher could go on to form an idea of coexistent successions in general.  Such an idea would have a complexity like that of the complex dimension envisioned above. However, it would not be the ordinary concept of time, as derived from experience, which is what Hume is concerned to articulate. 

So for Hume the idea of time cannot be derived from a steadfast object, but only from a succession of changeable objects. Further, the idea of time cannot even be applied to a steadfast object without contradiction. That is because one cannot conceive of time without conceiving of a succession of changeable objects. If the idea of time were separable from the ideas of successive things in time, there would be a distinct impression of time along with the impressions of the things in time. But there is not. The experience that gives rise to the idea of time is like hearing five successive notes on a flute. The hearer successively has five impressions, each of a note; there is no sixth impression of their successiveness (T 1.2.3.10/ 36). So, conceiving of time requires conceiving of a succession. So the idea of time--the general idea of a succession--cannot be applied to the steadfast without the contradiction that a non-succession is a succession. 


Thus all and only successions have duration. The relative lengthiness of steadfast objects is to be distinguished from greater duration. Nonetheless both ordinary people and philosophers tend naturally to imagine otherwise; they form the fiction that “duration is a measure of rest as well as of motion,” i.e., that steadfast objects endure (T 1.2.3.11; 1.2.5.28-29/ 37, 64-65).
 This fictitious idea is a conflation of the two incompatible kinds of temporal length.


As with the simple parts of space, we must conceive the simple parts of time, of whatever length, to have some qualities besides indivisibility. Unlike with space, 

Hume explicitly says that time is as we cannot but conceive it: “the indivisible moments of time must be fill’d with some real object or existence, whose succession forms the duration, and makes it be conceivable by the mind” (T 1.2.3.17/ 39).  The fact that he regards this conclusion as proved by the “same reasoning” confirms that he makes the same conclusion for space as well. That our ideas are of objects as they appear to sense or reflection, explains this bold step from how things must be conceived to how things are. Thus both space and time each consist of indivisible objects arranged in a certain manner with some additional qualities that make them conceivable to the mind.
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� Cf. T 1.4.4.1, Intro 6-8, 1.2.4.23/ 225, xvi-xvii, 47.


� See Van Leeuwen (1963), especially Popkin’s preface, p. x, and the conclusion, pp. 143-153.


� See especially Flew, (1976), 257-69; Fogelin, (1985), ch. 3; Fogelin (1988), 47-69; and Laird (1931), ch. 3.


� Hume summarizes the argument at EU 12.18, n 33/ 156. 


� Note that an idea cannot be adequate in all respects if it is going to represent objects that are not ideas. There will be things true of an idea qua idea that are not true of its objects.


� Cf. Grünbaum (1967), ch. 3.


� Aristotle, Physics III.6, 206a8-206b32, and VIII.8, 262a22-263a3; and On Generation and Corruption I.2, 316a20-316a23, in Barnes (1984). For an in-depth discussion of the commitment to actual parts, see Holden (2004).


� See Aristotle, Topics, VII.1, 152b34: “Moreover, see whether the one can exist without the other; for, if so, they will not be the same.” 


� See my (2009), 122-123 and Badici (2008).


� Malezieu (1705), in a section of Book 9 entitled “Réflexions sur les incommensurables.” The original, reproduced in Kemp Smith (1941), 341 as well as in Laird (1931), 69 is as follows:


	D’ailleurs quand je considere attentivement l’existence des êtres, je comprens très-clairement que l’existence appartient aux unités, & non pas aux nombres. Je m’explique.


	Vingt hommes n’existent, que parce que chaque homme existe; le nombre n’est qu’une dénomination exterieure, ou pour mieux dire, une repetition d’unités auxquelles seules appartient l’existence. . .


� See my (1988).


� Aristotle, Metaphysics, XI.3, 1061a16.


� Mason (1967), 121. See also my (1995).


� Garrett (2009), 437.


� Cf. Broad (1961).


� Cf. Falkenstein (1997).


� Hume uses the term “physical point” inconsistently. At T 1.3.9.11/ 112, as well as at EU 12.18 n. 33/ 156 n.1, he uses it to mean mathematical point in the sense here. For background to Hume's discussion see Bayle (1991), s.v. "Zeno of Elea," note G.


� As Franklin (1994) points out, a similar assumption is not appropriate for external objects as they are in themselves.


� Experiments have shown that this closest approach varies by sense modality. See Pöppel, (1988), Ch. 2.


� It is likely that Hume is summarizing this argument at EU 12.19/ 157. See also Bayle (1991), s.v. "Zeno of Elea," note F, for an antecedent version of the argument.


� Even an idea, when regarded as a "real perception in the mind" can function as an impression (1.3.8.15/ 106).


� "For one may fix his attention during some time on any one object without looking farther" (T 1.3.6.13/ 92). Cf. Aristotle, Physics, IV.11, 218b30, “. . . the non-realization of the existence of time happens to us when we do not distinguish any change, but the soul seems to stay in one indivisible state . . .”


� Cf. Van Steenburgh (1977); McIntyre (1976), 87-88; and Costa (1990).


� Note that ‘coexists with’ is not equivalent to Hume’s “perfectly co-temporary” which does mean simultaneous (T 1.3.2.7/ 76).


� In a different passage Hume says that perceptions pass with “an inconceivable rapidity,” but this is a different sense of ‘rapidity’ meaning that the transition between two successive perceptions is sudden. If Hume were saying that all perceptions are like the briefest, then he would be wrong to say that our perceptions of thought vary more quickly than our perceptions of sight (T 1.4.6.4/ 252).


� Strictly speaking successions of sounds are not in space, though they are associated with a spatial location. Hume is clear that not everything is in space (T 1.4.5.10/ 235). Successions of these would be unified by associated location, or by resemblance or causation (see T 1.4.6.17/ 260).


� Hume thinks that something can be simple in one respect and not simple in another. See T 1.4.4.14/ 230-31 concerning impressions of touch.


� Aristotle, Physics, IV.12, 221b6-22. Hume says that our subsequently becoming aware of the contradiction in taking a non-succession to endure causes the idea of identity to form, which involves alternating between thinking of something as a single steadfast object and as many successive objects (T 1.4.2.29/ 200-201).


� I am grateful for discussion with Jani Hakkarainen, Todd Ryan, and Ruth Weintraub, for translation help from Todd Ryan, John Troyer, and Charlotte Geniez, and for research assistance from Sandra Baxter.
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