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1. True/False (3% for each; total 30%)

(1) Letm, n € Z°. Then n-C(m+n, m) = (m+1)-C(m+n, m+1)

2) + 5 is a positive integer.? is a statement.

(3) Vx3y[p(x,y) = q(x, »)] < 3y Vx [-p(x, ) v 4(x, )]

(4) Forsetsd,B,CgU.IfAcBand Bz C, then4 ¢ C.

(5) Letm,n e Z'. If m, n are perfect squares, then m + n is a perfect square.

(6) Letf R x R— Z be defined by f{a, b)) =[a + b|. Then f is associative.

(7) Letf, g: Z'— Z* where for all x € Z*, fx) = x + 1 and g(x) = max{1, x-1}. Then fis a
one-to-one and onto function while g is onto but not one-to-one.

(8) Foran alphabet X, let 4, B, C € T°. Then A(B N C) c AB M AC.

(9) Arelation is called a partial order if it is reflexive, symmetric and transitive.

(10) Ifa| (bx + cy), thena|bora|c, Va, b,c € ZL.

2. Simplify the following network. (10%)
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3. Five speakers (4, B, C, D, and E) are scheduled to present papers in a conference.
{a) How many ways can this be arranged? (5%)

(b) How many ways can this be arranged without B speaking before 4?7 (5%)
(b) How many ways can this be arranged if 4 speaks immediately before B? (5%)

4. Consider the following directed graph.
b
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(a) Find the corresponding adjacency matrix. (5%)
(b) Find the transitive closure of the relation represented by this graph. (5%)
(c) Identity what properties the relation corresponding to this _graph satisfy. Reflexivity?
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Irreflexivity? Symmetry? Antisymmetry? Asymmetry? (8%)
(d) Does this graph contain an Euler cycle? If yes, show the cycle. If not, explain why? (7%)

5. Let input and output alphabet I = O = {a, b}. Construct a state diagram for a finite state machine
that can recognize (aa*bb*)*. (10%)

6. Two integers a and b are congruent modulo » if n | (a — b), denoted as a = b (mod n). Show that
congruence modulo » is an equivalence relation on Z. (10%)
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