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Introduction
In the recent debate on future contingents and the nature of the future, open theists such as
Gregory Boyd (2010, 2011) and Molinists such as William Lane Craig (1999, 2011) have
clarified their positions by appealing to certain logical notions, such as (the difference between)
the Aristotelian relations of contradiction and contrariety. In an illuminating essay that was
recently published in this journal, Hess (2017) argues in favor of Boyd’s open theistic account,
by constructing and defending an Aristotelian diagram which he calls the “open future square
of opposition”. Since this diagram “represents a logically coherent scenario” (Hess 2017, p.
14), Molinist arguments against open theism either fail, or end up begging the question.
My aim in this brief commentary paper is not to enter into this philosophical debate itself, but
rather to highlight, at a more abstract methodological level, the important role that Aristotelian
diagrams (such as Hess’s square of opposition, but also others) can play in organizing and
clarifying the debate.1 In particular, after providing a brief survey of the specific ways in which
Boyd and Hess make use of Aristotelian relations and diagrams in the debate on the nature of
the future, I will argue that the position of open theism is best represented by means of a
hexagon of opposition (rather than a square of opposition, as Hess would have it). Next, I will
show that on the classical theist account, this hexagon of opposition ‘collapses’ into a single
pair of contradictory statements. This collapse from a hexagon into a pair of contradictories has
several aspects, which can all be seen as different manifestations of a single underlying change
(viz. the move from a tripartition to a bipartition of logical space).

Boyd and Hess on Aristotelian Relations and Diagrams
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Boyd’s (2010, 2011) defense of open theism is crucially based on his understanding of the
Aristotelian relation holding between statements of the form “x will obtain” and “x will not
obtain” (with x standing for a state of affairs).2 He argues that these statements are not
contradictory to each other, but rather contrary. In light of the well-known definitions of these
relations, this means that although these two statements cannot be true together, they can be
false together. Furthermore, the contradictory of “x will obtain” is “not [x will obtain]”, which
is equivalent to “x might not obtain”, and similarly, the contradictory of “x will not obtain” is
(equivalent to) “x might obtain”. The word “might” in the latter statements is not meant to
capture the mere epistemic uncertainty of a finite knowing subject, but rather a genuine
ontological possibility.
Based on these observations, Hess (2017) constructs an “open future square of opposition”,
which is shown here in Fig. 1a, and which serves as “a logical-semantic model of the openness
of the future given Boyd’s perspective” (2017, p. 1). The relations of contradiction and
contrariety have already been dealt with in Boyd’s remarks. Furthermore, since “x will obtain”
and “x will not obtain” are contrary to each other, it follows that their contradictory statements,
resp. “x might not obtain” and “x might obtain”, are subcontrary to each other, i.e. they cannot
be false together, but they can be true together. Similarly, it follows that there are
subalternations from “x will obtain” to “x might obtain”, and from “x will not obtain” to “x
might not obtain”. Hess explicitly makes use of these subalternations in his discussion with
Craig, for example, when pointing out the “rather obvious truth” (2017, p. 5) that if “Claudius
will go to the senate tomorrow” is true, then “Claudius might go to the senate tomorrow” is true
as well.
< FIGURE 1 TO BE INSERTED HERE; SEE FINAL PAGE >
Hess explicitly notes that this open future square of opposition has “the potential for three, not
just two, logically distinct categories of future-oriented statements” (2017, p. 2, my emphases),
viz. “will”, “will not”, and “might and might not”. Although this threefold categorization is
absolutely crucial in Hess’s (and Boyd’s) defense of open theism, I will argue in the next section
that he does not fully do justice to its importance, because of his choice to represent open theism
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by means of a square. Rather, the proper Aristotelian diagram to represent this threefold
categorization is a hexagon of opposition.

Open Theism: from Square to Hexagon
Open theists are committed to the alethic openness of the future (Rhoda 2008, p. 229; Rhoda
2011, p. 74; Hess 2017, p. 5), i.e. the thesis that for some states of affairs x and for some future
times t, neither the statement “x will obtain at t” nor the statement “x will not obtain at t” is true.
For open theists such as Boyd, Rhoda and Hess, who accept the principle of bivalence, this
means precisely that the statements “x will obtain at t” and “x will not obtain at t” are both
false.3 In light of the logical equivalences mentioned above, it follows that for some states of
affairs x and for some future times t, the statements “x might obtain at t” and “x might not obtain
at t” are both true (note that this is an expression of the subcontrariety in Hess’s square of
opposition), and hence, their conjunction, “x might obtain at t and x might not obtain at t”, is
true as well.4 The alethic openness of the future thus entails the logical consistency of this
conjunction (“might and might not”). Hess asserts that “what the open future square of
opposition is meant to show is that such a conception of ontology is in fact logically coherent
[i.e. consistent] and therefore, representative of a possible way God might have decreed the
future to be” (2017, p. 5). However, if the main point of Hess’s square of opposition is to
emphasize the consistency of the conjunction (“might and might not”), one can reasonably
wonder why this statement is not added to the square, next to the four statements that are already
present in it.
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principle of bivalence applies to future contingents. Open theists such as Boyd, Rhoda and Hess retain bivalence;
they hold that neither “x will obtain at t” nor “x will not obtain at t” is true, because both these statements are false.
By contrast, open theists such as Tuggy (2007) reject bivalence for future contingents; they hold that neither “x
will obtain at t” nor “x will not obtain at t” is true, because both these statements lack a truth value altogether
(they are neither true nor false). See Rhoda (2008, p. 229; 2011, p. 75) for more discussion.
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that this disjunction is inclusive in nature, and focuses on the case where it is true because both individual
statements are true, thereby implicitly still getting at the conjunction after all (cf. “the conjoint truth of “might”
and “might not””, 2017, p. 6, my emphasis). Furthermore, elsewhere in the paper (e.g. on p. 6) Hess explicitly
talks about the conjunction (“might and might not”).

Unlike the open theists mentioned above, Craig and other classical theists maintain that the
future is alethically closed. This thesis is the logical negation of the alethic openness thesis,
saying that for all states of affairs x and for all future times t, one of the statements “x will obtain
at t” and “x will not obtain at t” is true, and hence, their disjunction, “x will obtain at t or x will
not obtain at t”, is true as well.5 Since this disjunction (“will or will not”) is logically equivalent
to the negation of the conjunction that we considered above (“might and might not”), it once
again seems reasonable to add this statement to the square as well.
By adding both the conjunction of its subcontrary statements (“might and might not”) and the
disjunction of its contrary statements (“will or will not”), Hess’s open future square of
opposition has been expanded into a hexagon of opposition, which is shown in Fig. 2a. This
Aristotelian diagram also contains some additional relations: (i) we have already seen that “will
or will not” is logically equivalent to the negation of “might and might not”, and hence both are
contradictory to each other; (ii) we trivially have subalternations from the two disjuncts (“will”,
“will not”) to their disjunction and from the conjunction (“might and might not”) to both of its
conjuncts; (iii) it is easy to show that “might and might not” is contrary to “will” as well as to
“will not”;6 (iv) and similarly, that “will or will not” is subcontrary to “might” as well as to
“might not”. Since it explicitly contains the two statements corresponding to the alethic
openness and alethic closedness of the future (and their Aristotelian relations to the four original
statements), this hexagon of opposition arguably yields a much more helpful representation of
(the debate between) open theism and classical theism.
< FIGURE 2 TO BE INSERTED HERE; SEE FINAL PAGE >
One can show that there are no other (consistent) Boolean combinations of statements present
in Hess’s square of opposition. Logically speaking, this means that the hexagon of opposition
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true, but even to be tautological in nature.
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both “will” and “will not” propositions” (2017, p. 6); also see Footnote 4.

is the Boolean closure of the square. As a consequence, it exhibits a highly systematic and
‘symmetric’ logical pattern, which is expressed by the following series of logical equivalences:7
(1)

“will” ⟺ “might” ∧ “will or will not”

(2)

“will not” ⟺ “might not” ∧ “will or will not”

(3)

“might and might not” ⟺ “might” ∧ “might not”

(4)

“might” ⟺ “will” ∨ “might and might not”

(5)

“might not” ⟺ “will not” ∨ “might and might not”

(6)

“will or will not” ⟺ “will” ∨ “will not”

Furthermore, since this hexagon of opposition is Boolean closed, it represents an entire Boolean
algebra of statements (except for the tautological and the contradictory statement, which are
never shown in Aristotelian diagrams). This logical construction (from square to hexagon via
Boolean closure) was first studied in the 1950s by the logicians Jacoby (1950), Sesmat (1951)
and Blanché (1953, 1966), and the resulting hexagon is therefore nowadays often called the
‘Jacoby-Sesmat-Blanché (JSB) hexagon’ (Smessaert and Demey 2014).8
One can show that a (strong) JSB hexagon corresponds to a tripartition of logical space, with
the three pairwise contrary statements constituting the ‘cells’ of the partition (Smessaert 2009).
In the case of the JSB hexagon shown in Fig. 2a, this means that “will”, “will not” and “might
and might not” form a tripartition, i.e. for every state of affairs x, exactly one of these three
statements applies. This is explicitly acknowledged by Hess, for example, when he writes that
“according to the open future square [more correctly: hexagon] of opposition, there are three
categories a putatively future event like Claudius’ outing might fall into” (2017, p. 6).9
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because they merely involve the reformulation of the logical operations of ∧ and ∨ into their natural language
counterparts “and” and “or”. Nevertheless, I have explicitly included equivalences (3) and (6) here, in order to
emphasize their structural similarity to equivalences (1 – 2) and (4 – 5), respectively.
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Catholic) intellectual context. See Jaspers and Seuren (2016) for a detailed historical analysis of the broader
cultural background to this observation.
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In logical geometry, i.e. the theoretical study of Aristotelian diagrams, the relevance of this
underlying tripartition is made explicit by means of bitstring semantics.10 Informally, we work
with bitstrings of length 3: the bitstring 100 corresponds to “will”, the bitstring 001 corresponds
to “will not”, and the bitstring 010 corresponds to “might and might not”. Based on logical
equivalence (4) shown above, for example, it follows that “might” corresponds to 100 ∨ 010,
i.e. to 110. The complete bitstring semantics of the open theist’s JSB hexagon is shown in Fig.
2b. We clearly see that this JSB hexagon contains all bitstrings of length 3 (except for 111 and
000, which correspond to the tautological and the contradictory statement; cf. supra), and thus
represents the entire Boolean algebra {0,1}3 = {0,1} × {0,1} × {0,1}.

Classical Theism: from Hexagon to Single Pair of Contradictories
In the previous section I have argued that the subtleties of open theism are best represented by
means of a JSB hexagon, because this diagram explicitly contains the notion “might and might
not”; consequently, it is able to capture the open theist’s tripartition of logical space by means
of its full ‘triangle of contraries’. However, one should ask what happens to this Aristotelian
diagram if we move from the position of open theism (as defended by Boyd, for example) to
that of classical theism (as defended by Craig, for example): is the JSB hexagon also the best
representation of classical theism? After all, as Hess explicitly notes, “[w]hat Craig and other
classical theists cannot affirm, however, is the full range of logical truths allowed by the open
future square of opposition.” (2017, p. 5). In particular, classical theism maintains that the
conjunction “x might obtain and x might not obtain” does not constitute a genuine ontological
possibility; in other words, this conjunction behaves logically as if it were the contradictory
statement ⊥. Similarly, the disjunction “x will obtain or x will not obtain” behaves logically as
if it were the tautological statement T.
These changes in logical behavior have a significant impact on the open theist’s JSB hexagon.
First of all, because “might and might not” and “will or will not” are no longer seen as
contingent statements, they should no longer be shown in the Aristotelian diagram (cf. supra).
This also has other consequences, which I will discuss based on the logical equivalences (1 –
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6) from the previous section. Systematically substituting ⊥ and T for “might and might not” and
“will or will not”, respectively, and doing some elementary logical reasoning, we obtain:
(1*)

“will” ⟺ “might” ∧ T ⟺ “might”

(2*)

“will not” ⟺ “might not” ∧ T ⟺ “might not”

(3*)

⊥ ⟺ “might” ∧ “might not”

(4*)

“might” ⟺ “will” ∨ ⊥ ⟺ “will”

(5*)

“might not” ⟺ “will not” ∨ ⊥ ⟺ “will not”

(6*)

T ⟺ “will” ∨ “will not”

Equivalences (1*) and (4*) show that for the classical theist, “will” and “might” are logically
equivalent to each other (whereas in the open theist’s square/hexagon of opposition, there was
a subalternation from “will” to “might”). Similarly, (2*) and (5*) show that for the classical
theist, “will not” and “might not” are logically equivalent to each other (whereas in the open
theist’s square/hexagon, there was a subalternation from “will not” to “might not”). This is in
line with Hess’s remark that the classical theist takes “will not” and “might not” to be logically
equivalent, and his defense of open theism based on “three separate lines of reasoning […] in
support of the idea that [“will” and “will not”] are, in fact, logically distinct propositions” (2017,
p. 7).11 Next, equivalence (3*) expresses that for the classical theist, “might” and “might not”
cannot be true together, and are thus contradictories (whereas in the open theist’s
square/hexagon, they were subcontraries). Finally, (6*) states that for the classical theist, “will”
and “will not” cannot be false together, and are thus also contradictories (whereas in the open
theist’s square/hexagon, they were contraries). This is also noted by Hess, who writes that
classical theism “requires that [“will” and “will not”] be construed as contradictory rather than
contrary propositions” (2017, p. 7).
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case that”, viz. the posterior present reading and the simple future tense reading (the exact details of these two
readings need not concern us here). He then goes on to argue, first, that “will” and “will not” under “the posterior
present reading […] can be seen to have different truth conditions, which means that they are not, strictly speaking,
logically equivalent propositions” (2017, p. 8), and secondly, that they “– even on a simple future tense reading –
still are not logically equivalent statements” (2017, p. 10).

By rejecting the open theist’s assumption that the conjunction “might and might not” constitutes
a genuine ontological possibility, the classical theist is thus required to radically re-think the
configuration of logical relations holding between “will”, “might” and related notions. These
changes can be systematically summarized by stating that, whereas open theism corresponds to
a JSB hexagon, classical theism can be represented by means of a single pair of contradictories.
This (extremely simple) Aristotelian diagram is shown in Fig. 3a. Hess notes that “if [the
classical theist] is right, then […] the open future square does represent a false opposition”
(2017, p. 9). In light of the diagrammatic analysis presented in this paper, Hess’s remark can
be reformulated more precisely as follows: if the classical theist is right, then the JSB hexagon
collapses into a single pair of contradictory statements.
< FIGURE 3 TO BE INSERTED HERE; SEE FINAL PAGE >
These changes in logical behavior are all interrelated to each other. For example, Hess explicitly
points out the interdependence of equivalences (2*), (5*) and (6*) when writing that “if we read
[the verb “will”] as simple future, [“will not” and “might not”] are logically equivalent […] this
means that, when taken in this (simple future) sense [“will” and “will not”] would be
contradictories. Moreover, this appears to be Craig’s interpretation of them as well.” (2017, p.
9). The underlying explanation of all these changes is that by arguing that “might and might
not” does not constitute a genuine ontological possibility, the classical theist effectively reduces
the open theist’s tripartition of logical space to a mere bipartition.
In order to illustrate this, I turn once more to the bitstring semantics that was introduced at the
end of the previous section. We saw there that open theism can be represented by bitstrings of
length 3, with the second bit position corresponding to “might and might not”. Representing
the position of classical theism thus requires us to delete this second bit position in the bitstrings.
Systematically doing this to the bitstrings of the open theist’s JSB hexagon in Fig. 2b provides
a unified explanation of all the logical changes that occur when we move from open theism to
classical theism (the bit position to be deleted is systematically shown in boldface):
•

“might and might not” is contingent for the open theist (010),
but a contradiction for the classical theist (00) (and thus no longer shown in the diagram)

•

“will or will not” is contingent for the open theist (101),
but a tautology for the classical theist (11) (and thus no longer shown in the diagram)

•

there is a subalternation from “will” (100) to “might” (110) for the open theist,
but they are logically equivalent (10 and 10) for the classical theist

•

there is a subalternation from “will not” (001) to “might not” (011) for the open theist,
but they are logically equivalent (01 and 01) for the classical theist

•

there is a contrariety between “will” (100) and “will not” (001) for the open theist,
but they are contradictory (10 and 01) for the classical theist

•

there is a subcontrariety between “might” (110) and “might not” (011) for the open
theist, but they are contradictory (10 and 01) for the classical theist

The complete bitstring semantics of the classical theist’s single pair of contradictory statements
is shown in Fig. 3b. Just like the open theist’s JSB hexagon in Fig. 2b, this Aristotelian diagram
contains all bitstrings of length 2 (except for 11 and 00; cf. supra), and thus represents the entire
Boolean algebra {0,1}2 = {0,1} × {0,1}.

Conclusion
In this paper I have argued that Hess’s (2017) open future square of opposition vacillates
between two other Aristotelian diagrams. On the one hand, there is the open theist’s JSB
hexagon, i.e. the Boolean closure of the open future square itself, which represents the entire
Boolean algebra {0,1}3, and thus corresponds to a tripartition of logical space. On the other
hand, there is the classical theist’s single pair of contradictory statements, which represents the
entire Boolean algebra {0,1}2, and thus corresponds to a bipartition of logical space.12
In the theoretical investigation of Aristotelian diagrams, it is well-known that these diagrams
are highly ‘sensitive’ to the underlying logical system, i.e. to one’s logical assumptions (Demey
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Boyd, Belt and Rhoda anticipate several of the arguments presented in the current paper. In particular, they also
develop a hexagon of opposition for representing the position of open theism, although they proceed in a different
way than I do here. Furthermore, that paper does not provide a bitstring analysis of the hexagon, and does not
discuss the ‘collapse’ from a JSB hexagon (for open theism) into a single pair of contradictory statements (for
classical theism). Boyd, Belt and Rhoda's paper can be found online at http://reknew.org/2008/01/the-hexagonessay/ (accessed on 28 August 2017); I would like to thank an anonymous reviewer of this journal for bringing it
to my attention.

2015, Demey and Smessaert 2016, 2017, Pizzi 2016). The analysis in this paper shows that the
same also holds for one’s philosophical assumptions (in particular, regarding the question
whether or not “might and might not” constitutes a genuine ontological possibility). It would
be naïve to presume that Aristotelian diagrams can, by themselves, lead to a definitive solution
of this philosophical debate. Nevertheless, I hope to have shown in this paper that these
diagrams – and their corresponding bitstring analyses – can play an important methodological
role, by systematically organizing and clarifying the debate.
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< FIGURES >

Fig. 1: (a) Hess’s open future square of opposition, (b) code for visualizing the Aristotelian
relations.

Fig. 2: (a) the open theist’s JSB hexagon, (b) its bitstring semantics.

Fig. 3: (a) the classical theist’s single pair of contradictories, (b) its bitstring semantics.

