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QUESTION 1. [5 MARKS]

Define g(n) as:
2n
g(n) =) 5"
i=0

Prove that g(n) mod 6 is equal to 1 for all n € N. In other words, prove that for each n € N, there is some
integer k such that g(n) = 6k + 1.
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QUESTION 2. [5 MARKS]

For k € N, define U(3*) as:

U(Sk) e k=0
3U(3% 1) +d3k, k>0

Prove that for all k € N, U(3%) = 3*(c + dk).
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QUESTION 3. [5 MARKS]

Let PV = {v,w,z,y, 2} be a set of propositional variables. Define a special set of propositional formulas
F* as the smallest set such that

Basis: Any propositional variable in PV belongs to F*.

INDucTION STEP: If P; and P belong to F7*, then so do (P1 A ), (P1 V P2), (P1 = P) and (P + P,).

For a propositional formula f, define cn(f) as the number of instances of connectives from {V,A, —, <}
in f. Define p(f) as the number of parentheses in f.

Use structural induction to prove that for all f € F*, p(f) = 2cn(f).

Total Marks = 15
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