Midterm Test
- Elementary Logic II
2 March 2010

Please write clearly.
You have 60 minutes to complete this test.
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1. {30 marks) T
" True or false?
Circle ‘T’ if the statement is true.
Circle ‘F’ if the statement is false.

“The system” is the natural deduction system for this course.
Assume that ¢ and i are WEFs of SL.

T @ If a natural deduction system for SL is not sound then it is complete.

T @If the premises and conclusion of an argument are true, then the argument is valid.

T If (p Fais der1vab1e in the system then 1 is not a COIltI'&dlC‘thIl
/@ F Fo—={(p—v)is derivable in the system.
T If rule ~7 is removed from the system, the resultmg system wouid not be complete.

T @ If rule ~I is removed from the system, the resulting system would not be sound.
@ F  Every correct derlvatlon in the system uses the rule of assumptlon
T @ There 1 is no correct derivation in the system which uses every rule-in the system.
T @ If rule PC is removed, then the resultmg system would not be complete.
. F  The system cannot be used to show that @ = (¢ — ) is a valid sequent.
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(2) (40 marks) If it is possible, show the followmg using the natural deductlon system for

- this course. If it is not posmble write “not derlvable

(2) (S&~R),((P—Q) = R)F~(P— Q)
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(b) PH{(@—P)—=Q)
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(d) ((AV B)&C) - ((4&C) V (B&C))
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(3) (24 marks) Circle your answer.

- a. Suppose our natural deduction system is Tevised by addmg the followmg rule:
(NR) if you have derived 1, then you can write down (¢ — %}, dependmg on everythmg
1) depends on.

. Is the revised system sound? NO

Is the revised system complete? NO

b. Suppose that rule ~E and rule ~I are both removed from our natural deduction
. system. o .

Is the revised system sound? @ NO

Is the revised system complete?  YES @

¢. Suppose our natural deduction systeﬁl is revised by adding the following rule:
(NR1) if you have derived ¢ and you have derived v then you can write down (y V Y),
depending on everything 4 depends on.

- TIs the revised system sound? ' NO
Is the revised system complete? - - NO

d. Suppose our natural deduction system is revised by adding the following rule:
(NR2) if you have derived ¢ and you have derived v then you can write down (c,o — 1}
depending on everything ¢ depends on.

Is the revised system sound? YES ‘ @
Is the revised system complete? @ | NO
| - /24
(4)‘ (6 marks) Circle each line where a rule is misused.
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