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1. Let the set of integers denotes by Z. Which of the following relations on the set of all functions from Z to Z
are equivalence relations? Determine the properties of an equivalence relation that the others lack.  (10%)
@ { (£ 91 (1) = g(1)}

(®) { (& 2) | £(0) = (1) and (1) = g(0)}
© { (£ )| f(x) - g(x) = 1 for all x€ Z}
(@) { (£ g ] {(x0 - g(x) =C for some CEZ forallx€Z }
(e) { (£ g} | £(0) = g(0) or (1) = g(1)}

2. (a) What is the second principle of mathematical induction? (5%)
(b) Use the second principle of mathematical induction to show that if n is an integer greater than 1, thenn
can be written as the product of primes. (5%)

3. A string that contains only 0s, 15, and 2s is called a ternary string.
(2) Find a recurrence relation for the number of ternary strings that do not contain two consecutive Os. (4%)
(b) What are the initial conditions? (3%)
(c) How many ternary strings of length 6 do not contain two consecutive 0s7 (3%)

4. (a) Show that if five integers are selected from the first eight positive integers, there must be a pair of these
integers with a sum equal to 9. (5%) -

(b) Is the conclusion in (a) true if four integers are selected rather than five? Explain your answer. (5%)

5. Find the zero-one matrix of the transitive closure of the relation R where the relation is represented by matrix

101
Mp=10 1 0| (5%)

1 10

6. Show that the “greater than or equal” relation (=) is a partial ordering on the set of integers. (5%)

7. Let G = (V, E) be a simple graph. Let R be the relation on V consisting of pairs of vertices (u, v) such that
there is a path from u to v or such that u = v. Show that R is an equivalence relation. (10%)

8. Show that there is a simple path between every pair of distinct vertices for a connected undirected graph.
(10%) '
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9. Assurne 7 courses called A to G, will be taken the final exams. Suppose that the following pairs of courses
have common students: A and B, A and C, Aand D, Aand G,Band C, B and D, B and E, B and G, C and
D,CandF,Cand G,Dand E, D and F, E and F, E and G, F and G. How can thé final exams be scheduled
so that no student has two exams at the same time? (15%)

10. Find a determine finite-state automaton that recognizes the same language as the following pondetermjnistic
finite-state automaton. (15%)
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