Modal Translation Exercises

Introduction to Non-Classical Logic presupposes a first course in logic, where people are taught the skills of translating into and out of formaliese. Hence such things were not included in the book. Translations into and out of the languages of non-classical logic, and especially modal logic, do raise a number of new issues however. So exercises involving this may be helpful. Many thanks to Michael Gettings, of Hollins University, who compiled them as homework assignments during a course taught from the book there in Spring 2011
1.  (Priest, Introduction to Non-Classical Logic, Ch. 1)  Symbolize the following arguments in propositional logic and construct semantic tableaux to determine the validity of each argument.  If the argument is invalid, provide a countermodel that makes the premises true and the conclusion false.  Remember, some of the statements can be intermediate conclusions, which follow from the earlier premises, so do not need to be symbolized.  

Socrates’ argument that death is not a bad thing (Apology 40c-41d
)

1. Death is either like nothing, or it’s a relocation of the soul to another place.

2. If it is like nothing, it is pleasant like a dreamless sleep.

3. If it’s a relocation of the soul, it provides one with an opportunity to converse with the wise men of the past, such as Homer, Orpheus and Hesiod.

4. The opportunity to converse with wise men of the past is good.

5. A pleasant dreamless sleep is good.

6. Thus, death is not bad, but good.



Descartes’ Argument for God’s existence from his 3rd Meditation


1.
If I have an idea of God, I am no greater than the idea.


2.
My idea of God is produced either by me or by something outside of me.


3.
I have an idea of God.


4.
If I produce my idea of God, it is not the case that I am no greater than the idea.


5.
So I do not produce my idea of God.


6.
So something outside of me produces my idea of God.


7.
If something outside of me produces my idea of God, the source must be perfect.


8.
The source is perfect if and only if it is God.


9.
So the source of my idea is God.

2. (Priest, Ch. 2)  Symbolize the following arguments in propositional modal logic (the system K) and construct tableaux to determine the validity of each argument.  If the argument is invalid, give a countermodel that makes the premises true and the conclusion false.  

Paraphrased from Kneale & Kneale’s The Development of Logic 

a. It is contingent that if I see a triangle, I see something blue.

b. It is contingent that if I see something red, I see a triangle.

c. Thus, it is contingent that if I see something red, I see something blue.


Kripke’s argument for the impossibility of Sherlock Holmes from Naming & Necessity

1. Necessarily, if Sherlock Holmes existed, a unique individual would answer perfectly to his description.

2. If many distinct individuals could have answered to his description, there is no possible unique individual answering to his description.

3. It is possible that many distinct individuals answer to his description.

4. Thus, necessarily, Sherlock Holmes doesn’t exist.

3. (Priest, Ch. 3) Symbolize the following argument in the propositional modal logic  K and construct a tableau to determine its validity.  If the argument is invalid in the system you choose, provide a countermodel that makes the premises true and the conclusion false.  Determine whether any extensions of K make the argument valid.

Paraphrased from Saul Kripke’s Naming and Necessity

1. If “Aristotle” means “the Ancient Greek Philosopher who was a student of Plato and teacher of Alexander”, then necessarily, if Aristotle exists, Aristotle taught Alexander.

2. If it is possible that Aristotle died at age two, then it is possible that Aristotle exists and did not teach Alexander.

3. It is possible that Aristotle died at age two.

4. Thus, “Aristotle” does not mean “the Ancient Greek Philosopher who was a student of Plato and teacher of Alexander”.
4. (Priest, Ch. 3) Symbolize the following argument in deontic modal logic and construct a tableau to determine its validity in K.  If the argument is invalid in K, give a countermodel that makes the premises true and the conclusion false.  Determine whether any extensions of K make the argument valid, and if so, construct a tableau for one that does.

Aristotle, from the early work Protrepticus
:

Either we ought to philosophize, or we ought not.  If we ought, then we ought.  If we ought not, then we ought to justify this view.  If we ought to justify this view, we ought to philosophize.  Hence in any case we ought to philosophize.

5. (Priest, Ch. 3) Symbolize the following argument in tense logic and construct a tableau to determine its validity in Kt.  If the argument is invalid in Kt, give a countermodel that makes the premises true and the conclusion false.  Determine whether any extensions of Kt make the argument valid, and if so, construct a tableau for one that does.

Aristotle, paraphrased from De Interpretatione 19a30-35
:

If there will be a sea battle tomorrow, then it has always been the case that there will be a sea battle tomorrow.  If there won’t be a sea battle tomorrow, then it has always been the case that there won’t be a sea battle tomorrow.  Either there will be a sea battle tomorrow or there won’t be a sea battle tomorrow.  If it has always been the case that there will be a sea battle tomorrow or it’s always been the case that there won’t be a sea battle tomorrow, then the future is not up to us.  So the future is not up to us.

6. (Priest, Ch. 4) Symbolize the following statement, and determine whether it is provable when material implication is symbolized as “(”:  If Watson has a single war wound, which is on his leg, and that same war wound on his shoulder, not his leg, then Watson is a grasshopper.  Is it valid under the interpretation of “if…then” as the strict conditional?  If it can be proven, construct a tableau of the weakest system that shows it valid.

7. (Priest, Ch. 12) Symbolize the following arguments, and determine whether they are valid by constructing  tableaux in first-order logic. If they are invalid, construct countermodels:

a. All I am aware of are ideas in my mind.  I am aware of my hand and the front quad.  Thus, the front quad and my hand are ideas in my mind. (Paraphrase of one of Berkeley’s arguments for Idealism
)

b.  If there is no independently existing material substance, God allows me to be deceived wholesale.  If God allows me to be deceived wholesale, God is not a being with all perfections. But God is a being with all perfections. Thus, the world contains independently existing material substance. (paraphrase of a Cartesian argument against idealism
)

8.  (Priest, Ch. 12) Symbolize the following paradox, and show there is no such barber, by constructing a tableau in first-order logic with identity.

The Barber Paradox:  Imagine there is a village, and there is exactly one barber in the village, who shaves all and only those villagers who do not shave themselves.  Show that there is no such barber. 

9. (Priest, Ch. 14) Consider the following argument against God’s omnipotence.  Symbolize the argument in modal predicate logic, and construct a tableau to determine whether it is valid in CK(NI).  Consider whether any extensions are relevant to its validity.  

a. Either God can create a stone that God can’t lift, or God cannot create a stone God can’t lift.

b. If God can create a stone God can’t lift, then necessarily, there is at least one task God can’t perform.

c. If God can’t create a stone God can’t lift, then necessarily, there is at least one task God can’t perform.

d. Hence, there is at least one task God can’t perform.

e. If God is omnipotent, then God can perform any task.

f. Thus, God is not omnipotent.

10.  (Priest, Ch. 15) Symbolize the following argument in variable domain modal logic, and construct a tableau to test its validity in VK(NI).  If it is invalid, construct a countermodel, and determine whether it is valid in any extensions of VK(NI).

a. Pornography necessarily has as its primary purpose the sexual arousal of its audience.

b. Art only contingently has as its primary purpose the sexual arousal of its audience.

c. Any work of pornography necessarily is unconcerned with the means to achieve its primary purpose.

d. Any work of art necessarily is concerned with the means to achieve its primary purpose.

e. Therefore, art is not pornography.

11. (Priest, Ch. 15) The passage below contains an argument against the Psychological Approach to personal identity.  Symbolize the argument in variable domain modal logic with necessary identity, then construct a tableau to test its validity in VK(NI).  If it is invalid, construct a countermodel, and determine whether it is valid in any extensions of VK(NI). (Hint: the first paragraph mostly contains explanatory background – the main argument is in the second paragraph, and make sure to identify any implicit premises)

“Whatever psychological continuity may amount to, a more serious worry for the Psychological Approach is that you could be psychologically continuous with two past or future people at once. If your cerebrum—the upper part of the brain largely responsible for mental features—were transplanted, the recipient would be psychologically continuous with you by anyone's lights (even if there would also be important psychological differences). The Psychological Approach implies that she would be you. If we destroyed one of your cerebral hemispheres, the resulting being would also be psychologically continuous with you…. What if we did both at once, destroying one hemisphere and transplanting the other? Then too, the one who got the transplanted hemisphere would be psychologically continuous with you, and according to the Psychological Approach would be you.   

But now suppose that both hemispheres are transplanted, each into a different empty head. (We needn't pretend, as some authors do, that the hemispheres are exactly alike.) The two recipients—call them Lefty and Righty—will each be psychologically continuous with you. The Psychological Approach as I have stated it implies that any future being who is psychologically continuous with you must be you. It follows that you are Lefty and also that you are Righty. But that cannot be: Lefty and Righty are two, and one thing cannot be numerically identical with two things. Suppose Lefty is hungry at a time when Righty isn't. If you are Lefty, you are hungry at that time. If you are Righty, you aren't. If you are Lefty and Righty, you are both hungry and not hungry at once: a contradiction.” 

12. (Final exam questions) Symbolize the following in predicate tense logic, and construct a tableau to determine whether it is valid.  Find the weakest system which makes it valid, and construct a countermodel if there is no system in which it’s valid. (10 pts.)

Since Apu was older than Bart in the past, there was a past time when it would always be true at future times that Apu is older than Bart.  So Apu is older than Bart now, and will be in the future as well.
13. (Final exam questions) Symbolize the following arguments in an appropriate modal logic, and construct tableaux to determine their validity.  Make sure you justify any choices you make for the system (e.g., extensions, the negativity constraint), arguing for their plausibility.

A Version of the Causal Cosmological Argument

1. Every being that exists is either contingent or necessary.

2. Every contingent being depends on another being for its existence.

3. If all beings are contingent, then at some past time, there was nothing.

4. If at some past time there was nothing, there is nothing now.

5. There is something now.

6. Thus, there is a necessary being.

A Version of the Modal Ontological Argument

1. It is possible that there be a perfect being.

2. It’s a conceptual truth that anything perfect exists necessarily.

3. Thus, a perfect being exists.
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