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Outline

¥ IÕll present an argument for (sometimes) believing in
inconsistent objects

¥ On the one hand, the conclusion of this argument is less
radical than PriestÕs arguments that there are true
contradictions.

¥ But on the other hand, I think the argument I present is
harder for scientiÞcrealists to side step, and is thus more
of a concern for people in this room.

¥ Aside: Priest argues that there are true contradictions and
they live in: semantics (the liar and its kin), set theory
(RussellÕs paradox and its kin), the law (e.g. contradictory
legal obligations), and instantaneous states (e.g. when in
the doorway, thereÕs an instant when IÕm both in and not in
the room).
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The Indispensability Argument

¥ Premise 1: We ought to believe in all and only the entities
of our current best scientiÞctheories.

¥ Premise 2: ! s are indispensable to our current best
scientiÞctheories.

¥ Conclusion: We ought to believe in ! s.

¥ Two ways to avoid conclusion: deny premise 1 or deny
premise 2.



Outline Quinean Ontology Inconsistent Theories Indispensability of Inconsistent Objects Return to Consistency Summary

The Quinean Baggage

¥ Naturalism: philosophy is continuous with science so(?)
look to science for answers to questions about what exists.

¥ ConÞrmational Holism: Theories are conÞrmed or
disconÞrmed as wholes, and when we have
disconÞrmation everything is open to revision.

¥ Ontic thesis: ! means ÒthereexistsÓ(in an ontologically
loaded way).

¥ Principle of Non-Contradiction We revise our theories
when they are inconsistent (where we include mismatches
between prediction and empirical Þndingsas explicit
contradictions).

¥ Maxim of Minimum Mutilation: Make the minimal revisions
required to restore consistency.

¥ First-order classical logic.
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Examples of Inconsistent Theories

¥ Na•ve Set theory

¥ Early Calculus

¥ Quantum Mechanics and General Relativity

¥ Fluid Mechanics

¥ Celestial mechanics

¥ Pretty much any theory you care to name.



M33: The Pinwheel Galaxy
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An Indispensability Argument for Inconsistent
Mathematical Objects

¥ Premise 1: We ought to believe in all and only the entities
of our current best scientiÞctheories.

¥ Premise 2: objects which were both zero and non-zero
were indispensable to 18th century scientiÞctheories.

¥ Conclusion: 18th century folk ought to have believed in
such inconsistent objects.
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Defence of Premise 2

Theorem:

d
dx

(ax2 + bx + c) = 2ax + b

Proof:

d
dx

(ax2 + bx + c) =
(a(x + h)2 + b(x + h) + c) " (ax2 + bx + c)

h

=
2axh + ah2 + bh

h
= 2ax + ah + b

= 2ax + b
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Ontology in the 18th Century

¥ h in the last proof is treated as both zero and non-zero in
the same calculation.

¥ There was no consistent treatment of such inÞnitesimals
until 19th century developments (by Bolzano, Cauchy and
Weierstrass) of limits and the "-# notation, and later in the
1960s work on non-standard analysis (and inÞnitesimals)
by Robinson.

¥ From the time of Newton onwards, the calculus was
indispensable to science.

¥ Conclusion: Belief in objects which were both zero and
non-zero was not only rationally permissible but also
rationally required.
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So What?

¥ In classical (and other) logic(s), from one inconsistency
trivialism follows: everything is true (ex falso quodlibet)

¥ Since weÕre talking about justiÞedbelief rather than truth,
the trivialism in question is a justiÞedbelief in every
proposition. This is just as bad.

¥ In particular, in ontology, we have it that everything exists.

¥ It is a little know fact that it is a theorem of the Calculus of
Newton and Leibniz that there are trolls (amongst other
things)!
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Theorem: Trolls Exist

1. h = 0 # h $= 0 (Assumption)

2. h = 0 (1, #-elimination)

3. h = 0 %! xTx (2, %-introduction)

4. h $= 0 (1, #-elimination)

5. ! xTx (3, 4, DisjunctiveSyllogism)
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Paraconsistency to the Rescue

¥ A paraconsistent logic is one in which there is at least one
proposition which does not follow from a contradiction.

¥ More speciÞcally, paraconsistent logics do not admit
disjunctive syllogism as a valid inference form.

¥ So invoking a paraconsistent logic will block the
unpalatable trivialism that looms.

¥ But, you might protest, even one inconsistent object is bad
enough.

¥ Here is where things get tough...
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The Quinean Baggage Revisited

¥ Reject Holism and only read off ontological commitments
from the consistent fragments of theories?

¥ Reject Naturalism?

¥ Reject the Ontic Thesis?

¥ Reject the Principle of Non-Contradiction

¥ This raises some interesting questions about the
consistency of such a moveÑre vising revisability, for
example, has the ring of paradox about it (according to
Katz).
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For the Record...

¥ My tentative view is:
• Revise classical logic and move to a paraconsistent logic.
• Read the Principle of Non-Contradiction as stern advice to

get your house in order eventually.
• Accept the rest of the Quinean framework.
• Reluctantly buy the conclusion that we are sometimes

committed to inconsistent objects, but work towards
revisions which will dispense with them.
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Summary

¥ An indispensability argument can be mounted for belief in
inconsistent objects.

¥ Invoking a paraconsistent logic can stop the rot from
spreading.

¥ Avoiding any rot, however, involves demonstrating that
there is never a need for inconsistent objects in science.

¥ Alternatively, some plank in the Quinean framework must
be rejected. But which plank?

¥ And what do we replace the Quinean framework with?

¥ Steve Yablo once suggested that the Quinean project of
ontology is ontologyÕs last stand, so unless youÕre keen on
unemployment (or wish to join Huw), perhaps you should
join me in accepting that sometimes we really do
have to believe in inconsistent objects.


