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more space for one of your solutions, use the reverse side of a page and
indicate clearly the part of your work that should be marked.
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Good Luck!
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Question 1. [6 marks]

Consider the following statement:

(S) If A, then B and C.

Part (a) [1 mark]

What, if anything, can be concluded from (S) if A is true?

Part (b) [1 mark]

What, if anything, can be concluded from (S) if B is true and C is true?

Part (c) [2 marks]

Express symbolically a statement equivalent to (S), but without using implication (⇒).

Part (d) [2 marks]

Express symbolically a statement equivalent to (S), but without using conjunction (∧).
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Question 2. [4 marks]

For each of the following statements, draw a Venn diagram with overlapping circles for A, B and C, making
8 regions. Shade in all the regions where (S) is true, and put an X in each region where (S) is false.

If A, then B and C.

A or B are true, when C is true.
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Question 3. [8 marks]

Let F be a set of friends, and let P (x, y) mean “x pays for y.”
Express each of the following statements symbolically, matching the English form as closely as possible.

Part (a) [2 marks]

Everybody pays for at least one person.

Part (b) [2 marks]

Everyone has somebody who pays for him.

Part (c) [2 marks]

Somebody pays for him or herself.

Part (d) [2 marks]

Nobody pays for somebody else.
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Question 4. [8 marks]

Consider the following statement about sequences of natural numbers a0, a1, a2, . . .
(recall that N = {0, 1, 2, . . . }):

(T) ∀i ∈ N,∃k ∈ N, (ai = ak =⇒ ai < k)

Part (a) [2 marks]

Write the negation of (T) symbolically, moving negations inside as much as possible.

Part (b) [4 marks]

For the following sequences, state whether (T) is true or false. Justify your claim, using an example or
counterexample when appropriate.

1, 2, 3, 4, 5, 6, 7, . . .

1, 2, 1, 1, 2, 1, 1, 1, 2, . . .

Part (c) [2 marks]

Give the structure a direct proof of (T) would look like. (Do not try to actually prove (T).)

Total Marks = 26
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