COT 3100 Final Exam

Spring 2001

TA : _______________

Section # : __________

Name : _____________

4/26/01

1) (15 pts) Use induction to prove that 64 | (32n – 8n  – 1) for all integers n ( 0.

2) (10 pts) Let c be an integer such that 3 | c. Prove that (c+1)3 ( 1 (mod 9).

3) (7 pts) Draw a DFA to accept the language of strings over the alphabet {a,b} that contain an odd number of a’s and an even number of b’s. (Please use only four states when drawing this DFA.)

4) (10 pts) Given sets A, B and C, we have the following information:


i) |C| = 10


ii) |A ( B| = 12


iii) |(A ( B) ( C| = 4


Find |A ( B ( C|.

5) (5 pts) Find the regular expression over the alphabet {0,1} of all binary strings whose value is divisible by 8. (Note: Do not include ( in this language. But do include strings with any number of leading 0’s.)

6) (5 pts) Find the regular expression for all strings over the alphabet {x,y,z} that contain at most two distinct characters.

7) (15 pts) Use induction on n to prove the following inequality for all positive integers n: 
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      (Hint : Remember that log2(2x – y) ( x when x is a positive integer and y is a non-

        negative integer such that y < 2x.)

8) (7 pts) Find a logical expression equivalent to  (p ( q) ( ((q ( (p ( (r) that only contains the logical connectives ( and (.

9) (10 pts) Let f(x) = 2x2 + 12x – 3, for all x ( –3. Find the range of f(x), as well as f-1(x), and its domain and range. 

10) (10 pts) Let A, B and C be arbitrary sets. Prove or disprove: If  (A ( B) ( C, then 

     (C ( ((A ( (B).

11) (10 pts) Let f: A ( B, be a injection(one-to-one), and g: B ( C be a function. 

a) If g(f: A ( C is surjective(onto), prove that g is also surjective. 

b) Give a small example of functions f and g such that f is an injection and g is a surjection, but g(f  is neither. 

12) (8 pts) Use a truth table to show that (p( (q ( (r)) ( (q ( (r ( (p)) ( q. Make sure to include enough “helping” columns so we can look at your work.

13) (10 pts) In a gumball machine there are 32 red gumballs, 14 green gumballs, 30 white gumballs, and 5 purple gumballs. A devoted customer purchases 10 gumballs. How many combinations of gumballs can the customer receive? (Remember the order in which you receive the gumballs does not matter. Only the total set of 10 gumballs matters.)

14) (3 pts) For which country does Mexico City serve as the capital? ___________

Extra page for scratch work: Label all work you would like graded clearly.
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