HT13 Collection for compulsory elementary logic question for PPE/PPP/PT/MPL First year
90 mins

Please answer both questions.

(But in the real prelim exam you should answer exactly one elementary logic question)

To be returned to:



To be marked by:



1A

(a) Formalize the following into a valid argument in L1 (the propositional calculus), noting any difficulties or points of interest. Show by means of a short truth-table proof, or by natural deduction if you prefer, that the argument is valid.

If both the reporter and his friend admit to having hacked into government computers, then neither of them will receive a prison sentence. But if either of them admits to having hacked into a computer while the other doesn’t, the one who admits will be sentenced to imprisonment while the one who doesn’t won’t. So unless both don’t admit the deed, it is not the case that both receive a prison sentence.

[Translation 8 marks

Comments 4 marks

Proof 4 marks]

(b) 
i. What is a symmetric relation?

ii. What is an asymmetric relation?

[2 marks]

(c) Is there a relation on the domain of people which is:
i. symmetric but not reflexive on the set containing all people?

ii. asymmetric and reflexive on the set containing all people?
iii. neither symmetric nor asymmetric?

iv. symmetric and asymmetric?

In each case, give an example or explain why no example is available.

[7 marks]

1B

a) Use the following dictionary to translate each of the following sentences into L2:

P: … hacked into a government computer

Q: … received a prison sentence

R: …1 betrayed …2
P2: …is a person
i. There are prisoners who haven’t hacked government computers.
ii. Anyone who hacked into a government computer got a prison sentence.
iii. Those who hacked into government computers didn’t betray anyone.
iv. Whenever there was a betrayal, the betrayer was not imprisoned but the person betrayed did go to prison.
v. Anyone who received a prison sentence must have been betrayed by someone.

[10 marks]

(b) What is it for a set of English sentences to be inconsistent?

[1 mark]

(c) Is there an inconsistent set of English sentences:
i. In which all the sentences are true?
ii. Which can be made into a consistent set by adding a sentence?
iii. Which can be made into a consistent set by removing just one sentence from the set?
iv. Which cannot be made into a consistent set by the removal of just one sentence?
In each case either give an example or explain why no example exists.
[9 marks]

(d) 
i. Define semantic consistency for sentences of L1.

ii. Define propositional consistency for English sentences.  







[2 marks]

(e) Let a set of English sentences be propositionally inconsistent just if they are not propositionally consistent.  

Are there any sets of English sentences which are inconsistent but not propositionally inconsistent?  If so, give an example.  If not, explain why not.  

 [3 marks]
