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The Card Problem

Every card is a standard playing card: Each card has a rank on one side, and a

colour on the other.

“If a card is an Ace, then its other side is blue”

Which cards must you turn over in order to test the truth of
the proposition? Explain.
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The Drinking Problem

“If a someone is drinking beer, then they must be
over 18”

Which people must you check in order to test the rule?
Explain.
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If Saul passes only if Noa doesn’t study, then she graduates
only if he doesn’t.

I P: Saul passes

I R: Saul graduates

I U: Noa graduates

I V: Noa studies

((P → ¬V ) → (U → ¬R))
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For any English (declarative) sentence we can provide a
symbolisation for it in L1
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For any English (declarative) sentence we can provide a
symbolisation for it in L1

Yes! Any sentence you like. Counterexamples?
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If it rained last night, then the game is cancelled. It
rained last night.
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If it rained last night, then the game is cancelled. It
rained last night.
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If it rained last night, then the game is cancelled. It
rained last night.

The game is cancelled.
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If it rained last night, then the game is cancelled. The
game isn’t cancelled.
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If it rained last night, then the game is cancelled. The
game isn’t cancelled.

So, it didn’t rain last night.
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It is not the case that Hazel is not happy.
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It is not the case that Hazel is not happy.

So, Hazel is happy.
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Hazel is happy.
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Hazel is happy.

So, it is not the case that Hazel is not happy.
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Hazel is happy.
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Hazel is happy.

So, Hazel is happy.
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Inference rules

I Inference rules capture valid forms of reasoning.

I In our formal system the rules specify what symbolic
transformations are allowed

I Recall the transitions of the MIU-system
I 1. MI
I 2. MII [Rule 2]
I 3. MIIU [Rule 1]

I Rule mp, Rule mt, Rule dn, Rule r
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rule mp

Modus ponens: if you have any conditional sentence along
with its antecedent you may infer its consequent.

mp:

(2 → #)
2

#
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rule mt

Modus tollens: if you have any conditional sentence along
with the negation of its consequent, you may infer the nega-
tion of its antecedent.

mt:

(2 → #)
¬#

¬2
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rule dn

Double Negation: from any sentence you may infer the result
of putting two negation signs on the front, or vice versa.

dn:

¬¬2

2

2

¬¬2
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rule r

Repetition: if you have any sentence you may validly infer it
from itself.

r:

2

2
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Assume you build a time machine. It is possible for you to travel
back in time, and kill your grandfather before he produces any
children?

If so, then one of your parents would not have been born, and thus
you would not have been born, and thus the time machine would
not have been built.

17 / 22



Assume you build a time machine. It is possible for you to travel
back in time, and kill your grandfather before he produces any
children?

If so, then one of your parents would not have been born, and thus
you would not have been born, and thus the time machine would
not have been built.

17 / 22



The simple grandfather argument formalised

You can’t time travel backwards. Since, if you can time travel
backwards, then you can prematurely kill your grandfather.
But, of course, you can’t prematurely kill your grandfather.

I T: You can time travel backwards.

I P: You can prematurely kill your grandfather.
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The simple grandfather argument formalised

You can’t time travel backwards. Since, if you can time travel
backwards, then you can prematurely kill your grandfather.
But, of course, you can’t prematurely kill your grandfather.

I T: You can time travel backwards.

I P: You can prematurely kill your grandfather.

(T → P). ¬P ∴ ¬T
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(T → P). ¬P ∴ ¬T

I 1. (T → P) [pr1]

I 2. ¬P [pr2]

I 3. ¬T [1,2, mt]
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I 1. (P → Q)

I 2. ¬¬Q
I 3. P

I 4. (¬¬Q → ¬Q)

I 5. Q [1,3, mp]

I 6. ¬¬P [3, dn]

I 7. ¬Q [2,4,mp]

I 8. ¬P [1,7, mt]

I 9. Q [5, r]
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P
(Q → ¬P)
(R → Q)
Therefore, ¬R

Show ¬R
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1.

2.

P

¬¬P
pr1

1,dn
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P
(Q → ¬P)
(R → Q)
Therefore, ¬R

Show ¬R
1.

2.

3.

4.

5.

6.

P

¬¬P
Q → ¬P
¬Q
R → Q

¬R

pr1

1,dn

pr2

2,3,mt

pr3

4,5,mt
21 / 22



22 / 22


