Show enough steps to justify your answers.

Note that the symbol — indicates “imply”, while = indicates “logical imply™.

1. If {x), x2, ..., X7} © 7' show that for some i # J, either x; + x; or x; — X; 1S
divisible by 10. (10%)

Find and solve a recurrence relation for the number of binary sequences of
length # that have no consecutive 1’s (7% % 48 #f 49 1). (10%)

3. Prove or disprove: Vx (p(x) v g(x)) = Vx p(x) v Vx g(x) (10%)

_ 4. Establish the validity of the following argument by Rule of Contradiction (/&
3E0%). (10%)
(p—=>(g—=>D)A(PVS) AL g A—=s]—> (—r > —t)

5. In how many ways can one travel in the xy plane from (1, 2) to (s, 8) if each
move is one of the following types: (10%)

(H): (x, ) > (+1, ) (V) (x,0) = (o ptl); (D) (x, ) = (et ], ]

6. On the X-Y plane, answer following questions with brief explanations. (15%)
(a) How to represent all points on the X-Y plane?
(b) Give a relation but not a function
(c) Give a function but not a relation
(d) Give a function but not an one-to-one function
(e) Give a function that is both one-to-one and onto function

b~

7. For any universe U and any set 4, B < U, prove the following statements are
~ equivalent. DO NOT use the membership tables or Venn diagrams. (15%)

- (a)AcCB
(bYANB=©
(c)Bc A

8. Provide a recursive definition for the following language 4 < >" where £ = {0, 1}
such that x € 4 if and only if the number of 0’s in x is even. (10%)

9. How can Mary split up 12 hamburgers and 16 hotdogs among her sons
Richard, Peter, Christopher, and James 1n such a way that James gets at least
one hamburger and three hot dogs, and each of his brothers gets at least two

hamburgers but at most five hot dogs? (10%)



