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1. (30 points, 2 points for each) True/False Questions.

(1) If the statement p — ¢ is true, then g is true. '

(2) Let P(z,y) be a propositional function. If Vz3yP(z,y) is true, then
YV P(z,y) is true.
) The equation 12z + 9y = 16 has an integral solution.
(4) The function f : Z x Z — Z is onto if f(m,n) =m —n.
il
) 1—2?
) Let m be a positive integer and let a and b be integers. Then
(a+b) mod m = (a mod m) + (b mod m).
(7) The relation R on a set A is transitive if and only if R* C R for
= A TR
(8) The relation R = {(a,b)|ab > 0} is on the set of all integers. The
relation R is a partial ordering.
(9) Let R; and R be two relations on aset A. If R; and R, are transitive,
then R; U Ry is transitive.

(10) If row ¢ of an incidence matrix with the ordering vy, Vs, ..., VUn CON-
tains k 1’s, the vertex v; has degree k.

=142+t +28+ 28+ for|z| <1

(11) An n-hypercube is a bipartite graph.
(12) If a graph has a Hamilton cycle, then it has an Euler cycle.

(13) Let K, be a complete graph on n vertices. Then the graph K is not
planar.

(14) The height of a full binary tree with 31 vertices is 4.
(15) A Huffman tree is always balanced.

o

(10 points, 5 points for each) How many solutions are there to the equation
1+ 20 + 23 = 17,
where z;, 79, and z3 are nonnegative integers such that

(1) z; > 1,29 > 2, and z3 > 37

(2) @ <57 ARARTEPH

3. (10 points) Show that +/2 is irrational.
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4. (10 points) What is the solution of the recurrence relation
Up = Qp-1+ 2052
with ag =1 and a; =77

5. (10 points) Find all solutions to the system of congruences.

z = 2(mod 3)
z = 3(mod 5)
z = 2(mod 7)

6. (10 points) Show that 3z* + 8logz is O(x?).
7. (10 points) Prove that 3 divides n3 + 2n whenever n is a positive integer.

8. (10 points) How many paths of length four are there from a to d in the
simple graph G7
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