UNIVERSITY OF WESTERN ONTARIO Computer Science 331a, Fall 2006

Foundations of Computer Science

ASSIGNMENT 1 Due date: Tuesday, September 26, 2006, 10pm

1. Let S = {1, 2, 3, 4} be a set and R = {(1, 2), (2, 3), (4, 1)} be a relation defined on S × S. Find the transitive closure and the reflexive transitive closure of the relation R.

2. Consider the following relations on the set of people:

R = {(x, y) : the people x and y live on the same street}. R^0 = {(x, y) : x is a child of y }.

Is R an equivalence relation? What about R^0 ? Justify your answers. 3. Prove by induction on n that Σ^n_{k=0} k^2 = (1/24)(2n)(2n + 1)(2n + 2).

4. Prove that for arbitrary languages L_1, L_2, L_3 over an alphabet Σ L_1(L_2 ∪ L_3) = L_1L_2 ∪ L_1L_3.

5. Let Σ be an alphabet and consider the following recursive definition of a language L over Σ:

(1) λ is in L.

(2) If c is a letter in Σ then c is in L.

(3) If x is a word in L and c is a letter in Σ then cxc is in L. (4) No other words are in L.

Prove that L consists exactly of those words over Σ that are palindromes. (Hint: prove that x ∈ L if and only if x = x^R.)