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Mathematical and Logical Foundations of Computer Science

Question 1 [Numbers and Set Theory]

(a) ( (i) Suppose A, B, C are subsets of some set X. Draw a Venn diagram for the
expression (A\ B)U ((BNC)\ A). [2 marks]
(i) JFind an expression for (A\ B)U((BNC)\ A) that uses only union, intersection,

and complement. [2 marks]
@or the sets D = {x € Z | x> < 40} and E = {x € Z | there exists y € Z such

that 3y = x} write down D and D N E explicitly. [4 marks]

(b) (i) )Does Zg satisfy the law of the multiplicative inverse? In other words, for each
X € Zg does there exist y € Zg such that xy = 1 mod 67 Justify your answer.
assume that x is not zero for the question above [2 marks]

(ii

Question 2 [Propositional Logic]

(a) Let F be the following proposition: (mAV =B) — (C — AA B) — —=C. Provide an
intuitionistic Natural Deduction proof of F. [8 marks]

(b) Let G be the following proposition: =—=—=A — —A.

(i) Provide an intuitionistic Natural Deduction proof of G [4 marks]
(i) Prowdle’a infuisionistic Seatent Caletlus Tye6t oG [4 marks]

VR Prowutde a prgef of M using the 2netlassedl version
/the #ersion witho ad%&?@ W\IEMG%
/ [4 marks]
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