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Infinity, Time, and Successive Addition
Wes Morriston

University of Colorado, Boulder

ABSTRACT
According to an influential line of argument, the past must be finite because no
infinite series can be formed by successive addition. The present paper pinpoints
the non sequitur at the heart of this argument, disentangles the ambiguities that
disguise it, and dismantles the misleading picture of ‘traversing the infinite’ that
gives the argument so much of its allure. Finally, the paper critically explores the
related argument that a beginningless series of past events is impossible because
there could be no explanation of its having been ‘completed’ at one time rather
than another.
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1. Preliminaries

An old, but still influential, argument for the finitude of the past rests on the premise
that no infinite series can be formed by a series of successive steps.1 A number of
different reasons are commonly given in support of this claim. My principal aim in
the present paper is to exhibit the weaknesses of those reasons, and to spot the
sources of confusion that have given this argument so much staying power.

The successive addition argument—or the SA-argument, as I shall call it—can be
formulated as follows.

(1.) If the past had no beginning, then there would have been a beginningless series
of discrete past events.

(2.) Any such series is formed by successive addition in the sense that, as time
passes, fresh events are successively added to those that have already occurred.

(3.) A beginningless series would be an actual infinite (since its members could be
placed in one-to-one correspondence with the natural numbers).

(4.) But no series formed by successive addition can be actually infinite.
(5.) Therefore, a beginningless series is impossible. [From 2, 3, and 4]
(6.) Therefore, the past had a beginning. [From 1 and 5]

© 2021 Australasian Journal of Philosophy

1 One thinks immediately of the thesis argument of Kant’s First Antinomy. But, in one form or another, the argu-
ment goes back at least to John Philoponus (c. 490–570 CE). In our own time, it has been championed by William
Lane Craig and many others.
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Premise 1 will seem reasonable to most people. Premise 2, on the other hand, is
quite controversial because, as William Lane Craig [2013: 13] explains, it

presupposes a tensed theory of time, according to which the collection of all past events prior to
any given event is a collection that is instantiated sequentially or successively in time, one event
coming to pass on the heels of another.

Since I wish to show that the SA-argument fails on the terms most favourable to it, I
shall proceed on the assumption that some version of the tensed theory is correct.

Premise 3 says that a beginningless series is an actual infinite. What’s meant by this
is that the number of events in such a series is greater than any natural number. Since a
beginningless series is denumerably infinite, it clearly satisfies this definition.

Some philosophers think that an infinite past is impossible because it would be an
actual infinite. This is not what the SA-argument says. Its central claim is that an actu-
ally infinite series could not be formed by successive addition; and this is supposed to be
so, whether or not an actual infinite is impossible tout court (see Craig and Sinclair
[2012: 117]).

This brings us to premise 4, which is the principal subject of this paper. The usual
defence of this claim begins with simple observations like the following. Imagine a coin
collector who wants to add infinitely many coins to her collection, one coin at a time.
Obviously, she will never succeed in achieving this. No matter how many coins she
adds, she will have added only finitely many. Alternatively, imagine someone who
really likes to walk, and whose goal is to take infinitely many steps. It seems that he
will never be able to satisfy this ambition. For, no matter how many steps he takes,
only finitely many will have been taken.

Examples like these are intended to illustrate the impossibility of an infinite series
formed by successive addition. However, as critics are apt to point out, this is a dis-
tinctly biased sample of cases. Each involves a series having a first member (the first
coin added; the first step taken), whereas the conclusion that we are invited to draw
is that no infinite series whatever, even a beginningless one, could be formed by succes-
sive addition. This would seem to be either an exceedingly hasty generalisation or a
blatant non sequitur.

To deal with this objection, proponents of the SA-argument take one (or both) of
two rather different approaches. The first is to defend the ambitious claim that a begin-
ningless series could be formed by successive addition only if an infinite series having a
beginning could be so formed. The second is to consider the two cases separately, and
to try to derive some contradiction or other absurdity directly from the idea of a begin-
ningless series of successive events. In sections 3 and 4, I examine arguments of the first
type. In sections 5 and 6, I look into arguments of the second type. The failure of the
argument discussed in section 6 will lead directly, in sections 7 and 8, to the explora-
tion of a quite different but related line of argument.

Before turning to those arguments, however, we need to take a closer look at the
crucial claim that no infinite series having a first member can be formed by successive
addition. In the next section, I will show that there is a broad sense in which an endless
(and therefore infinite) series of future events is so formed. In this broad sense, propo-
nents of the SA-argument would be entitled to say that a beginningless series can be
formed by successive addition only if an endless one having a beginning can be.
The bad news (for them) would be that an endless one is formed in that way, in
which case we have a counterexample to premise 4 at the starting gate.
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To evade this problem, proponents of the SA-argument will need to insist on a
narrower definition of ‘formed by successive addition’. The trouble is that, on this nar-
rower definition, the parallel between the two cases breaks down, and it is no longer
clear that a beginningless series can be formed by successive addition only if an
endless one having a beginning can be. This will put the spotlight back on the apparent
non sequitur noted above.

2. Endless, Infinite, and Formed by Successive Addition

Let E be a series of distinct and non-overlapping future events, each of which not only
can be, but will be, succeeded by another—(e1, e2, e3,… ). E is ‘formed by successive
addition’ in the following sense: each of its members will be added to those that will
have occurred prior to its occurrence. Yet E is an actual infinite, since its members
can be placed in one-to-one correspondence with the natural numbers.

This point is seldom acknowledged,2 or, if noticed, is dismissed on the ground that
it confuses the actual with the merely ‘potential’ infinite. Thus Craig [Craig and Sin-
clair 2012: 116]:

there never will be an actually infinite number of events, since it is impossible to count to
infinity. The only sense in which there will be an infinite number of events is that the series
of events will go toward infinity as a limit. But that is the concept of a potential infinite, not
an actual infinite… the series of events later than any arbitrarily selected past event is properly
to be regarded as potentially infinite, that is to say, finite but indefinitely increasing toward
infinity as a limit.

Craig makes two distinct claims here. The first is that, as more and more events are
added to ‘an arbitrarily selected past event’, the sum of those that have occurred
after that event will always be finite. The second claim is that this is ‘the only sense
in which there will be an infinite number of events’. No one disputes the first claim.
But the second one is false. To see why, think again of a series like E. Each of its
members will occur and will be followed by another. Although one might prefer a
more precise expression, it would be entirely natural to describe this as a situation
in which ‘there will be an infinite number of events.’ But it would be quite wrong to
characterise E as potentially infinite in Craig’s sense.

Here is what would satisfy Craig’s definition of a potential infinite—an open-ended
series of events that have (or will have) occurred between an arbitrarily selected past
event and the ever-changing present. Of such a series, it would be correct to say that
its size is indefinite (since it varies over time), that at every stage it is still finite, and
that it grows toward infinity as a limit as more and more events become present.
But E (as described above) is not like that. It is not finite, is not ‘growing’, and there
is nothing ‘indefinite’ about its size.

This point can be illustrated as follows. Imagine an immortal (hereafter, ‘Counter’)
who is counting the natural numbers, one at a time, and who will never stop. As Craig
says, Counter cannot count ‘to’ infinity. At every stage of her count, she will add one to
her current count, thereby counting the immediate successor of the number that she
had just reached. At every stage she will therefore have counted only finitely many
numbers, whilst infinitely many are yet to be counted. Nevertheless, each number

2 But see Dretske [1965], Oppy [2006: 61ff], and Malpass and Morriston [2020].
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will, so to speak, get its turn. So, although it will never be the case that infinitely many
have been counted, it is also true that each of infinitely many numbers is such that it
will be counted—and, indeed, is such that it will have been counted.

Putting this a bit more formally should make it impossible to miss the point. If we
give the universal quantifier wide scope, and let n range over natural numbers and t
over future times, we have the following:

A: ∀n ∃t (n will be counted at t).
B: ∀n ∃t (n will have been counted at t).

If, instead, we give the existential quantifier wide scope, we have these:

C: ∃t ∀n (n will be counted at t).
D: ∃t ∀n (n will have been counted at t).

In our endless-count scenario, C is false because in that scenario each number will be
counted at a time different from the time at which any other number is counted; and D
is false because there will be no time at which every natural number n has been
counted. By contrast, A and B are both true. A is true because each n is such that n
will (eventually) be counted; and B is true because each n will have been counted
when n + 1 is counted.

Given the truth of A, it is clear that the scenario features a series of future ‘counting-
events’, each of which will be ‘added’ to those that will have preceded it. In that sense,
at least, the series is formed by successive addition. And, since there is a one-to-one
correspondence between the elements of the series and the natural numbers, it
follows that the series of future counting-events is denumerably infinite.3 This
would seem, therefore, to be a clear case of an actual infinite formed by successive
addition. If that’s right, then the bare possibility of our endless-count scenario
implies that an actually infinite series of events formed by successive addition is poss-
ible, contrary to premise 4.

To avoid this unwelcome result, proponents of the SA-argument will no doubt
insist on a more restrictive reading of ‘formed by successive addition’. On this nar-
rower reading, a series is formed by successive addition only if it has been completed
—only, that is, if all of its elements have already been added in. Understood in this
way, an endless series of future events, each of which will be added to those that
will have preceded it, proceeds by successive addition, but does not count as a series
that is formed by successive addition. Each of its proper parts will eventually have
been so-formed, but not the series as a whole.

On this reading of ‘formed by successive addition’, we don’t have a counterexample
to premise 4. But this doesn’t mean that the SA-argument is out of trouble. The stick-
ing-point now will be that no rule of logic permits us to move from the wholly uncon-
troversial claim that there can be no time at which an infinite series having a beginning
has been formed by successive addition to the desired conclusion that no infinite series
whatever can have been completed by successive addition. As promised, sections 3 and
4 will now examine attempts to bridge this logical gap.

3 Craig sometimes says that the number of future events is ‘zero’, since none of them yet exist [Craig and Sinclair
2012: 116]. This won’t do. Even given presentism, events that will occur are in principle as numerable as those
that have occurred. So, even if the events in E don’t (yet) exist, the fact remains that they will; and, since each will
be followed by another, their number is ℵ0.
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3. An Argument from ‘Symmetry’

Stephen Puryear formulates what might, at first glance, look like a rigorous argument
that closes the aforementioned gap. First, he points out that it is impossible for a
sequence of order type ω (the order type of the natural numbers under the successor
function) to be formed by successive addition. ‘However’, he continues [2014: 632],

if it is impossible to form a sequence of order type ω by successive addition, then by symmetry
it should be impossible thus to form a sequence of order type ω*—i.e., the order type of the
sequence of negative integers under less than—since the one is just the reverse of the other.
Yet ω* is exactly the order type that the temporal sequence of past events would have if the
universe had no beginning.

In light of our discussion in section 2, we must read ‘formed by successive addition’ as
‘completed by successive addition’. With this understood, the argument may be sum-
marised in this way.

(a) A sequence of order type ω cannot be completed by successive addition.
(b) Therefore, a sequence of order type ω* cannot be completed by successive

addition. (This is supposed to follow from (a) ‘by symmetry’.)
(c) But ω* is the order type of a beginningless sequence of past events.
(d) Therefore, a beginningless sequence of past events cannot be completed by suc-

cessive addition.

Puryear does not endorse this argument. What he does say is that the debate about it
‘has largely resolved into a conflict of foundational intuitions about actual infinities’,
and that ‘we seem to have reached something of an impasse’ [ibid.].4 I see things
quite differently. While disagreements about the possibility of an infinite past will
no doubt continue, I think that we should all be able to see what’s wrong with this par-
ticular argument.

Premise (a) is certainly true, but it is important to be clear about why it is true. For a
sequence of discrete elements to have been completed by successive addition, each of
those elements must have been added by a step-by-step process. When, and only when,
the final element has been added have all of the elements in the sequence been added.
In the case of a sequence of order type ω, however, each element has a successor, and
therefore there is no final member. This is why a series of that order type can never
have been completed by successive addition—and indeed will always be infinitely far
from completion.

So, what about the inference of (b) from (a)? Is there some ‘rule of symmetry’,
according to which a sequence can be completed by successive addition if and only
its ‘reverse’ can be? That seems plausible enough for a finite sequence. If (a, b, c)
can be completed by successively adding in its members one at a time, beginning
with a and ending with c, then it seems that (c, b, a) could be completed in the
same way, beginning with c and ending with a. But why think that this holds for a
sequence that has no final element?

As we consider this question, it will be useful to picture two infinite series—first, an
endless series of events, each of which will be added to those that will have preceded it;

4 Puryear’s own worry about the SA-argument is different. He argues that if time is continuous then a beginning-
less past need not be composed of an actually infinite sequence of successive steps.
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and then a beginningless series of events, each of which has been added to those that
had preceded it.

E: (c1, c2, c3,…)

E*: (… , c-3, c-2, c-1)

(We can, for example, think of E as an endless count of the natural numbers, starting
with 1, and of E* as a beginningless count of the negative integers, ending with –1.)

E* is ‘just the reverse’ of E. But why think that this is sufficient to warrant the infer-
ence of (b) from (a)? Just to assert that it is sufficient would be to make a very large and
undefended assumption while ignoring a seemingly relevant difference between E and
E*—namely, that E has a first member and no final one, whereas E* has a final member
but no first one. Recall, too, that our reason for thinking that E can’t be completed by
successive addition depended on the fact that, since each of its elements has a succes-
sor, E has no final member. Reversing the order of the elements of the sequence
removes this reason for thinking that it cannot be completed by successive addition,
while giving us no compensating reason for thinking that the ‘switched-around’
series could not have been—that is, no reason for thinking that c-1 could not have
been added to (… , c-3, c-2), c2 to (… , c-4, c-3), and so on.

This is not to say that E* could have been completed by successive addition; that
would require some further argument that I have not attempted to provide. But it
does mean that the mathematical symmetry between E and E* is insufficient to
warrant us in drawing the conclusion that E* could not have been completed by suc-
cessive addition.

A whimsical illustration will help us to see what is, and what isn’t, entailed by the
symmetry between the two sorts of sequence. Imagine a past eternal immortal who
is contemplating two sequences—that of the natural numbers and that of the nega-
tive integers. She would like to complete a count of all of the numbers in one
sequence or the other. In order to do so, however, she must make a start. Where
shall she begin? Well, the number 1 looks promising. But she quickly sees that,
no matter how many times she adds 1 to her total, she will never ‘arrive at’
infinity. Not because there is no such number, but because infinity is not the
immediate successor of any natural number. She thinks ‘Maybe I’ll have better
luck with the negative integers.’ Again, the problem concerns where to start. Alas,
there is no smallest negative integer with which she might begin her count. But
then it occurs to her that she might have better luck if she were to begin with –1
and count backwards. That also turns out to be unworkable, since there is no smal-
lest negative integer with which to complete her count. Sadly, she thinks ‘If only I’d
been counting from eternity past!’

Two lessons can be drawn from these elementary reflections. First, we learn that the
symmetry between the two sequences guarantees a certain symmetry with respect to
the possibility of completing either sequence if, but only if, one is obliged to make a
start. One couldn’t get to the end of a sequence of order type ω because it doesn’t
have one; and one couldn’t get to the beginning of a sequence of order type ω*
because it doesn’t have one. But—and this is the second lesson—the symmetry
between the two order types tells us nothing one way or the other about whether
our imaginary immortal is wrong to think that she could have been completing a begin-
ningless count of the negative integers.
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It seems, then, that we are back where we started. From the fact that one cannot get
to the end of an endless sequence it does not follow that one cannot have reached the
end of a beginningless one. But let us consider one more attempt to bridge this gap.

4. ‘Traversing the Infinite’

Jacobus Erasmus has recently claimed that (T) ‘if an infinite temporal sequence that
has a beginning cannot be traversed, then an infinite temporal sequence that has no
beginning, but reaches an end, cannot be traversed’ [2018: 117]. In Erasmus’s ter-
minology, a ‘traversed’ sequence is one that has been completed by successive
addition. Thus, (T) is equivalent to the contentious claim we have been investi-
gating—namely, that if an infinite series having a beginning cannot be completed
by successive addition, then one with no beginning cannot have been completed
in that way, either.

Why does Erasmus think that we should accept (T)? To get our thoughts moving in
the right direction, he asks us to imagine an immortal (‘Jones’) who ‘has been video
recording himself non-stop from eternity past’. Jones stops the recording, and
begins watching it at normal speed, but in reverse, starting with the last moment
recorded. Can Jones watch the entire recording? ‘Clearly not’, says Erasmus. But (he
continues) ‘if [Jones] is not able to watch the entire recording of his life, how could
he record his entire life? If the one action is impossible, so is the other’ [ibid.].

To see what is being done here, it will be useful to think of the video as made up of a
beginningless series of frames. Our imaginary immortal is viewing these frames in
reverse order, beginning with the most recent one. I think that we are to assume
that Jones won’t get bored or distracted or fall asleep, and that nothing will ever
stop his viewing of the video. Nevertheless, Erasmus says, Jones cannot view the
whole recording; and, from this, Erasmus quickly concludes that such a video record-
ing could not have been made. Then, generalising from the example, he says that ‘any
actually infinite sequence of congruent events cannot be traversed’ [ibid.].

This would give us premise 4 of the SA-argument (or its near-equivalent). However,
Erasmus’s reasoning contains a fatal flaw. Notice, first, that ‘watching the entire
recording’ can be understood in two ways.

(A.) There will be a time at which all of the frames have been viewed.
(B.) For each frame, there will be a time at which that frame is viewed.

Which does Erasmus have in mind when he says that it is impossible to watch the
entire recording? If he is claiming merely that A is impossible, he is correct.
Viewing the frames in reverse order, one would never arrive at the very first frame
because (ex hypothesi) there is no first frame. The trouble is that the existence of
such a video does not entail that A is possible. At most, it entails that B is possible
—that it is possible that, for each frame, there will be a time at which our imaginary
immortal views that frame. To make his point, Erasmus needs to establish the impossi-
bility of B. This he has not attempted to do, and it is hard to see how he could.

Once again, we encounter the gap between a plausible premise about the future (‘the
reverse-viewing of a beginningless video will never have been completed’) and a
desired conclusion about the past (‘a beginningless video recording cannot have
been made’). And, once again, no plausible way of closing that gap has appeared.
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Of course, a beginningless series of events formed by successive addition might still
turn out to be impossible for some other reason. But if it is impossible, this will have to
be because of its own particular features, and not because it is impossible to complete
an infinite series by beginning with one of them and then adding all of the others one at
a time.5 In the next two sections, I examine a pair of well-known and influential
attempts to show that the hypothesis of an infinite past leads to some contradiction
or other absurdity.

5. ‘The Present Event Could Not Have Arrived’

William Lane Craig [2013: 12, emphasis added] sees that a separate argument is
required:

Although the problems will be different, the formation of an actually infinite collection by
never beginning and ending at some point seems scarcely less difficult than the formation of
such a collection by beginning at some point and never ending. If one cannot count to
infinity, how can one count down from infinity? In order for us to have ‘arrived’ at today, tem-
poral existence has, so to speak, traversed an infinite number of prior events.

Craig seems to be picturing someone or something (‘temporal existence, so to speak’)
with a certain task to perform—a task having infinitely many steps. He rhetorically
asks, ‘If one cannot count to infinity, how can one count down from infinity?’
Although Craig wants his reader to see that the second task is every bit as impossible
as the first, he acknowledges that ‘the problems will be different’, and that further argu-
mentation is required to establish the impossibility of the second one. However, he
thinks that this is easily done [ibid.]:

But before the present event could occur, the event immediately prior to it would have to occur,
and before that event could occur, the event immediately prior to it would have to occur, and so
on ad infinitum. One gets driven back and back into the infinite past, making it impossible for
any event to occur. Thus, if the series of past events were beginningless, the present event could
not have occurred, which is absurd.

It is as if ‘temporal existence’ (or whatever has to ‘traverse’ the infinite past) were
standing at one end of Zeno’s stadium. It will be recalled that, in one version of the
story, Achilles’ task is to run across the stadium, but before he can go half the distance,
he must go a quarter of the distance, and so on. The problem (so the argument goes) is
that he cannot make a start, because, before any step that he might take, there is
another that he must take first.

5 Andrew Loke takes up the challenge in a way that doesn’t fall neatly into either of these categories [2017: 67–
75]. His argument is difficult to interpret, but the heart of it seems to go like this: (1) any series of events that
occur ‘one-after-another’ is ‘constituted’ by repeated additions of a finite number of events (‘one’) to a finite
number of them (‘another’) [ibid.: 72]; but (2) the result of adding a finite quantity to a finite quantity is
always finite; and so (3) any such series must be finite. However, premise (1) is ambiguous. Does it say only
that each successor event is added to its (finite) predecessor? Or does it also imply that each event is added
to a finite running total? On the first reading, (1) is true but trivial. ‘1 + 1’ is always equal to ‘2’, but this does
nothing to rule out the possibility that the series as a whole is infinite. On the second reading, the problem
is that nothing has been done to show that the running total to which fresh events are added must be
finite. To see this, imagine that every year BCE was preceded by another. I am not asserting that this is so,
but I take it to be obvious that if it were, then each year BCE would have been ‘added to’ a running total of
years that was already infinite. To assume without argument that any series of events that occur ‘one-after-
another’ must be formed by repeatedly adding a finite quantity to a finite total is either to misunderstand
what’s involved in a beginningless series or else to beg the question against the possibility of one.
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Craig does not (of course) think that motion is impossible, but he welcomes the
comparison. While noting some differences between the two cases—for example,
that in the Zeno case the intervals to be ‘traversed’ are ‘potential and unequal’,
whereas ‘in the case of an infinite past the intervals are actual and equal’—he insists
that in the latter case ‘the essential point holds that before traversing any interval
there will always be a prior interval to be traversed first’ [Craig and Sinclair 2012: 119].

If Craig thinks that anything at all like Zeno’s conundrum remains when we con-
sider a beginningless past, he is mistaken. The dichotomy paradox is a puzzle about
the apparent impossibility of ‘getting started’ on a certain task. There is a conundrum
only because Achilles has yet to take any step, and because, for any step that he might
take, there is another that he must take first. Both features of the scenario are needed to
generate the implication that Achilles cannot take any step and cannot therefore arrive
at his destination.

If we wish to revise the scenario, in order to bring it into line with the case of a
beginningless past, we shall have to imagine Achilles’ having already taken infinitely
many steps. But if this is how we envisage the situation, there is no longer any
puzzle about finding a step with which to begin. There might be some other
problem, but not this one!

So, what does Craig have in mind when he says that ‘the essential point holds that
before traversing any interval there will always be a prior interval to be traversed first’?
The answer is not entirely clear, but his use of the future tense tempts us to imagine
something or someone standing outside a beginningless past and preparing to ‘traverse’
the whole of it. ‘What a daunting task!’, she thinks, ‘for every interval, there will be
another that I must traverse first.’

It would be entirely wrong to picture the situation in this way, however, since the
hypothesis of a beginningless past implies only that, prior to any temporal interval,
there was another—not that something or other ‘will’ have to find a temporal interval
with which to begin a trek across a beginningless series of intervals.

This picture is problematic in another way as well. We understand what it means to
‘traverse’ distance in space. It takes time to do this. For example, if Achilles is fairly
swift, he might cross the stadium in twelve seconds. But ‘in’ what time does one ‘tra-
verse’ time? What does ‘traversing a sequence of temporal intervals’ even mean? One
thing that Craig might mean by this is that something or other endures through a
period of time; and he does indeed seem to be thinking along these lines when he
asks, rhetorically, how a beginningless series of temporal intervals ‘can be lived
through so as to arrive at the present’ [ibid.]. But I wonder: why could it not be the
case that each of them has been ‘lived through’? What is the argument here?

If we set aside the misleading picture of someone preparing to ‘traverse’ an
infinite series, and we fix our tenses to reflect the fact that we are talking about
the past, then Craig’s argument that ‘the present event could not occur’ amounts
to no more than this.

(a) If a series of past events had no beginning, then, before any event in the series
could have occurred, the previous event would have had to occur, and, before it
could have occurred, the one before it would have had to occur, and so on ad
infinitum.

(b) Therefore, no event in such a series could ever have occurred, in which case the
present event could not have occurred.
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(a) seems to be an attempt to specify necessary conditions for the occurrence of any
event in the series. Craig might think that it is just obvious that these conditions
could not have been satisfied, and that this entitles him to move from (a) to (b).
The trouble is that we have not been given the slightest reason to think that they
could not have been satisfied.

Without a clear rationale for this further claim, the inference of (b) from (a) is a
blatant non sequitur. What is clearly true is merely that if the series of events had
no beginning, then, prior to any given event, infinitely many others would have
occurred. This is an accurate description of what is involved in a beginningless
series, but it does not by itself provide a reason to think that such a series is impossible.

The lack of argumentation at this point is disguised by the way in which Craig sets
up the problem, with ‘temporal existence’ seemingly facing the insoluble problem of
‘traversing’ an infinite past in order to ‘arrive’ at the present. This might be intended
as no more than a façon de parler, but it is misleading all the same. And, when Craig
goes on to say that ‘we are driven back and back into the infinite past’, it would be easy
to think of this as a futile, Achilles-like, search for a place from which to begin the ‘tra-
versal’ of a beginningless past.

If, now, we strip out the misleading imagery, and stick with what is strictly implied
by a beginningless past, we are left with nothing but the fallacious inference of (b) from
(a)—that is, with the wholly unsupported assertion that no event in a beginningless
series of past events could have ‘arrived’, because infinitely many others would have
‘arrived’ first. To this, the appropriate response is ‘Yes, that’s what a beginningless
series of past events would be like, but so what?’

6. Counting from Infinity

However, Craig has another quite different argument for the impossibility of ‘traver-
sing the infinite’. This one features an infinite counter, who stands in for ‘temporal
existence’ or whatever it is that is supposed to have run through the series of past
events. Instead of arguing that the present event could never arrive (because
infinitely many others would have had to arrive first), Craig will now argue that
the series of events leading to the present ‘should’ already have been completed at
any and every time in the past! (One might wonder how he could consistently
pursue both lines of argument; but I won’t press that issue, since I think that
both are unsound.)

This new argument begins by supposing, for reductio, that a man (hereafter,
‘Counter’) has been counting negative numbers, one at a time, throughout the
eternal past, and is now finishing his count. We then observe that Counter has
always already had enough time to finish; and from this we are invited to conclude
that Counter ‘should’ always already be finished. This leads to contradiction. If
Counter were always already finished, then there would be no time at which he is
(still) counting, contrary to the hypothesis that he has been counting from eternity
[Craig and Sinclair 2012: 121–3]. From this, Craig draws a quite general conclusion:
‘the formation of an actual infinite by never beginning but reaching an end’ is imposs-
ible [ibid.: 123].

When Craig says that Counter should have completed his count prior to any given
time, what he clearly means is that the count would have been completed prior to any
given time [ibid.: 122, emphasis added]:
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the man at any point in the past should have already completed his countdown, since by then a
one-to-one correspondence exists between each negative number and a past hour. In this case,
having infinite time does seem to be a sufficient condition of finishing the job.

Craig is right when he says that, if the past has no beginning, at any past time there was
already a one-to-one correspondence between the negative integers and the series of
hours (or days or minutes or seconds) that had elapsed prior to that time. So, if (as
Craig claims) this were a ‘sufficient condition’ for Counter to have completed his
count, then he would indeed have completed it prior to any given time, in which
case he cannot be completing it at any given time.

The trouble is that having counted for an infinite amount of time is not (pace Craig)
a ‘sufficient condition’ for having completed a count of all of the negative integers.
What’s true is only that if Counter has been counting negative integers from eternity
past at (say) the rate of one per hour, then he must already, at any time, have counted
infinitely many of them [Sorabji 1983: 219–22].

Craig considers this objection, but his response is not easy to follow. He puts into
the mouth of his opponent the claim that Counter would have finished his count by
now because there is a one-to-one correspondence between the negative integers
and the beginningless series of hours leading up to the present, and then points out
that the same pattern of reasoning would show that Counter would have finished at
any time in the past [Craig and Sinclair 2012: 122].

This response is dialectically inapt. Those who defend the possibility of a beginning-
less count do not say, and do not need to say, that Counter would have finished his
count at any particular time; they need to say only that this could have been the
case. It is Craig who needs to make the stronger claim in order to derive the contra-
diction featured in his reductio argument.

7. Why Was the Count Not Completed Earlier?

For those who don’t agree that having had an infinite amount of time in which to com-
plete a count of all of the negative integers is ‘sufficient’ for having completed it, Craig
offers an alternative argument. Instead of claiming that Counter would have completed
his count before now, he now says that it is ‘not unreasonable to demand some sort of
explanation for why, if [Counter] finishes today, he did not already finish yesterday‘
[ibid.: 124]. But (he claims) there could not be ‘even a partial explanation’ of this
[ibid.: 123].

To be clear, what would arguably need explaining if Counter had completed his count
today is notmerely that theman calls out ‘zero’ today. Thiswould be sufficiently explained
by the fact that he has been engaged in a count of all of the negative integers at the rate of
one per day, and that hehad reached ‘–1’ yesterday. If you askwhyhe arrived at ‘–1’ yester-
day, the answer is that he had arrived at ‘–2’ the day before yesterday, and so on.

Obviously, partial explanations of this order won’t satisfy Craig, since the question
that he means to press concerns the whole series of counting-events. Why is the count
of the negative integers completed today, rather than some other day? Why is it, in
other words, that the events making up this series of counting-events have occurred
during this beginningless succession of days (the one leading up to today) rather
than during some other beginningless succession of days (the one leading up to yester-
day, for instance)? Let’s call this ‘Craig’s Question’.
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Now that we have in our sights the precise thing for which Craig thinks that there
must be at least a partial explanation, we can summarise his new argument as follows.

(a) If a beginningless series of counting-events had been completed today, there
would have to be at least a partial explanation of the fact that it has been com-
pleted today, rather than at some other time.

(b) But no such explanation is possible.
(c) Therefore, a beginningless series of counting-events could not have been com-

pleted today.

As noted above, Counter represents the ‘thing’ that has somehow run through all
past events. So, Craig clearly thinks that he is entitled to conclude that a beginningless
series of events could not have been completed today.

Craig nowhere says what he means by a ‘partial explanation’. But I think that we
won’t go far wrong if we take him to be saying that there must be some explanation
or other of the count’s having been completed when it has been, rather than at
some other time. The explanation needn’t explain everything about the count; nor
need it be ‘final’ in the sense of requiring no further explanation. But it must be a gen-
uinely contrastive explanation. That is, it must give us some reason to think that
Counter would be finishing now rather than at any of the other times at which he
could have been finishing. With this understanding, let’s assume (at least for the
sake of argument) that premise (a) is true.

What are we to say of premise (b)? Is it the case that there could not be any expla-
nation at all of the fact that Counter completes an infinite count today rather than on
some other day? As we have described it, of course, the infinite-counter example
doesn’t include anything that provides the slightest explanation of the fact that
Counter finishes at one time rather than another. But I see no reason to grant that
there could be no explanation at all. Here is a whimsical expansion of the case with
an explanation built into it.

Let’s rename Counter, calling him ‘Jack’, and let t be the time at which he says
‘Zero!’, having completed his count of the negative integers at the rate (let’s say) of
one per minute. Now suppose that there is a second infinite counter—let’s call her
‘Jill’—who has been engaged in a similar count throughout the eternal past, and that
she had reached ‘–3’ at a time one minute prior to t. Finally, suppose that Jack
always decides what number to call out next by checking to see what number Jill
had called out one minute earlier and then adding three to that number. This provides
a genuinely contrastive explanation of why Jack has completed his countdown at t.

But why, you might ask, did Jill reach ‘–3’ at a minute prior to t? We have yet to
provide an explanation for that. True enough. But remember that we are not requiring
a final explanation that puts an end to any need for explanation. The story about Jack
and Jill satisfies the ‘partial explanation requirement’ as far as Jack’s reaching ‘zero’ is
concerned. Of course, Craig will demand an explanation of Jill’s reaching ‘–3’when she
does. But, once again, it seems that there could be such an explanation. There might,
for example, be a third infinite counter named ‘Hill’, who had reached ‘–4’ at two
minutes prior to t, and we might tell the same sort of story about Jill and Hill. Of
course, that leaves the time of Hill’s having reached ‘–4’ dangling. But (once again)
this doesn’t imply that it is impossible for there to be an explanation of this.
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What these whimsical expansions of the beginningless-counter scenario seem to
show is that there could be a contrastive explanation of any of these infinite counts
having been completed when it is. Indeed, as far as I can see, there could be an
infinity of infinite counters, such that the time at which each completes his or her
count is partially explained by reference to the counting-events in someone else’s count.

Even so, one might wonder what could even partially explain the fact that the count-
ing-events in all of the different infinite counts have occurred at just the times at which
they have. That is, one might wonder why the whole collection has unfolded within just
this beginningless series of times rather than some other beginningless series of times.
Well, we could go on, invoking further imaginary beings and telling stories about them
that would (if true) at least partially explain anything that seems to need explaining.
Let’s not do that. Whatever add-ons we provide to our original story, I imagine that
some readers will feel that the essential mystery remains, and that some larger question
is provoked by the idea of a beginningless past—a question that raises the same sort of
issue as Craig’s Question but can’t be answered in anything like the way that I’ve
suggested for it. What might that question be?

8. The ‘History of Everything’ up to the Present

One might try to formulate it in this way. Let H be the history of everything that has
ever occurred up to, and including, the present. To be clear, I am talking not just about
our universe, but about whatever has ever happened, regardless of whether it is part of
the history of our universe. So, I am including within H the history of any other uni-
verses that might ever have existed, as well as the activities of whatever gods or angels
or other supernatural beings might ever have existed.

We can think of H as a series of successive temporal slices, each of which includes
everything that happened during a fixed period of time. For purposes of illustration,
we’ll assume that these temporal slices (referred to hereafter as H-events) have a dur-
ation of one second each.

Now suppose that H has no beginning. It follows straightaway that time (and there-
fore the past) has no beginning. So, where t is any past time, there is a one-to-one cor-
respondence between the H-events and the seconds that had already elapsed at t. So, at
t there had already been enough time for the whole of H to have been completed. It
might therefore seem that the whole of H could have been completed at a time
earlier than the present. And one might then be tempted (following Craig’s line of
thought) to demand at least a partial explanation of the fact that H is completed
now rather than at some earlier time.

This time, Craig’s Question is addressed to the history of everything. What we are
demanding an explanation for is not—or not merely—the fact that the H-events have
happened. Rather, we are asking for a specific explanation of the fact that they have
happened at the beginningless series of seconds leading up to the present rather than
at some other beginningless series of seconds.

Since we’re talking about the history of everything that has ever happened, the sort of
move that I made above with the imaginary infinite counters isn’t available. Nor can we
appeal to any special facts about the seconds at which the H-events have occurred,
since there is no intrinsic difference between one second and another. So, it looks as
if there is no explanation at all of the fact that the H is completed now rather than
at some earlier time.
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Do we have here the makings of a powerful argument for finitism about the past?
Before leaping to any such conclusion, we need to take a closer look at the stated reason
for thinking that H could have been completed at an earlier time if it had no beginning.
The thought was that, if H (and therefore time) had no beginning, there would be a
one-to-one correspondence between the H-events and the series of seconds that had
elapsed prior to any past time.

However, this bit of set-theoretical magic is not all that’s needed to make such an
inference. We must also help ourselves to the assumption that the times at which
the H-events occurred are distinct from and ontologically independent of those events.

To see what I mean, imagine a very special ‘Hilbert’s Hotel’—one whose rooms are
‘metaphysically bonded’ to the guests who occupy them, in such a way that none of
them could have been unoccupied and none could have been occupied by a
different guest. In other respects, though, it’s a pretty standard Hilbert’s Hotel. Each
of its infinitely many rooms is occupied by exactly one guest, and there is a one-to-
one correspondence between the guests and the rooms in infinitely many different
proper parts of the hotel (for example, there is a one-to-one correspondence with
the odd-numbered rooms, with the rooms numbered ‘2’ and higher, and so on).
There is therefore enough ‘room’ in any of those proper parts to accommodate all
of the guests. And yet, because guests and rooms are so tightly bonded, the guests
cannot be moved to make room for new guests. Indeed, they could not have occupied
rooms other than exactly the ones that they do occupy.

Of course, nobody thinks that hotel guests could be inseparable from the rooms that
they occupy, but there is a lively controversy when it comes to the relationship between
events and the times at which they occur. On a relational theory of time, time consists
wholly in relations between events. So, whilst those events (or ones just like them)
might perhaps have had different temporal relations to one another, it is not the
case that the history of everything, consisting of just those events, temporally
ordered just as they are, could have taken place at an earlier series of times.

I cannot here enter into the debate between substantivalism and relationism. But it
is worth pausing to note that Leibniz adduced some of these same considerations in
support of a relational view of time (see paragraph six of his third letter to Clarke
[Leibniz and Clarke 1717: 15]). If time were ‘anything distinct from things existing
in time’, Leibniz wrote, then there could be no reason why ‘God did not create every-
thing a year sooner.’ ‘For it would be impossible that there should be any reason why
things should be applied to such particular instants rather than to others, their succes-
sion continuing the same’ [ibid.].

It is also worthy of note that Craig [2012] sides with Leibniz here.

Relational views of time hold that time cannot exist independently of events; temporal relations
arise as a result of the occurrence of events. Leibniz held to a relational view of time, and so do I.

On Craig’s own view, therefore, it is senseless to ask for an explanation of the fact that
H has occurred at exactly this beginningless series of times rather than at some other.

9. Concluding Remarks

Let us return briefly to our main target—the SA-argument. We have found little, if any,
reason to think that a beginningless series of events could not have been formed by
successive addition. When examined with care, the various arguments for saying
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otherwise have turned out to be replete with non sequiturs, fatal ambiguities, and
unsupported premises.

Why, then, do so many people find this argument persuasive? Part of the expla-
nation might be that when we think about the possibility of an infinite past, we
unreflectively picture someone standing outside the series of past events—someone
faced with the task of somehow ‘running through’ all of them. ‘How could he possibly
do that?’, we wonder.

But, as we saw in section 5, this way of picturing the situation is deeply mistaken. In
and of itself, the hypothesis of a beginningless past does not imply that anyone or any-
thing is ever faced with the infinite task of somehow ‘traversing’ the whole of it. Con-
sider, for instance, our old friend Counter. At every stage of his count, he had already
counted infinitely many negative integers, and was ‘faced’ only with the task of count-
ing the finitely many that then remained to be counted.

If the series of past events has no beginning, then each event has been added to the
infinitely many that had preceded it, and that is all there is to the ‘traversing’ of an
infinite past. Indeed, there need be no single ‘thing’ that has done all of this ‘traver-
sing’—that is, there need be no single entity that has ‘taken’ all of the infinitely
many ‘steps’ that comprise a beginningless past. As far as the hypothesis of such a
past is concerned, there might have been infinitely many distinct ‘things’, each of
which has taken only finitely many steps (or endured through only finitely many tem-
poral intervals). For example, instead of a single past-eternal ‘counter’, there might
have been an infinite ‘relay team’ of finite counters, each of whose members took up
where the previous one had left off and then counted a finite sequence of negative inte-
gers. Thinking about the possibility of an infinite past with this sort of example in
mind, one might be less apt to form a false picture of the situation, and consequently
less susceptible to the errors documented in this paper.6
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