Sample Questions for COT3100 Test #2, Fall 2002

Note: The following contain sample questions but this is not a sample test!

I. Short Questions (True/False, or short answers).

1. If A ( Z, where Z denotes the set of integers (positive, zero, negative) and A ( (, then there exists a value s ( A such that s ( a for all a ( A.  (False, for example, if A = Z, then A doesn’t have a smallest value.)

2. If |A ( B| = |A| + |B|, where A and B are finite sets, then A = (.  (False, for example, let A = {1} and let B = {2, 3}.  Then |A ( B| = |{1, 2, 3}| = 3 = |A| + |B|, but A ( (.)  

3. How many 3-digit numbers (positive integers where the hundred’s place is non-zero) are divisible by 7?  (Answer: (9*10*10 / 7(, where the notation ( ( denotes the integer floor function.)

4. How many ways can the letters of the word BASEBALL be re-arranged (that is, how many words can be made up of 2 B’s, 2 A’s, 2 L’s, and S, E each once)?  (Answer: 8! / (2!2!2!).)

5. How many 3-digit numbers (positive integers where the hundred’s place is non-zero) are of the form ABC where the digits A > B > C and the digits are between 1 and 5 (including 1 and 5)?  (Answer: C(5, 3), by choosing 3 digits out of 5 possible values 1 through 5, then arranging them from large to small, left to right.)

6. What is the numerical value of C(1000, 998), i.e., find its value without using a calculator? (Answer: C(1000, 998) = C(1000, 1000 – 998) = C(1000, 2) = 1000 ( 999 / 2 = 499500.)

II. Long Questions (computational, induction proofs).

The answers to induction questions 7 – 9 below can be found in the solution keys to a previous exam http://www.cs.ucf.edu/courses/cot3100.su99/files/t3keysu99.doc: 
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Use induction to prove the following summation formula

8. Let x > 0 denote a real number.  Use induction to prove the following inequality:

 (1 + x)n  > 1 + nx for all integer n ( 2.

9. Use induction to prove that the expression n(n2 + 11) is divisible by 6 for all integer n ( 0.  (Hint: Recall the fact that m(m + 1) is always an even number for all integer m.)

In addition, study the solution keys to assignment #3 http://www.cs.ucf.edu/courses/cot3100.fall02/lang/homework/key3fa02.doc, 

and the previous Foundation Exam questions such as:

Question 4 in http://www.cs.ucf.edu/registration/exm/080202/DS080202.doc;

Question 6 in http://www.cs.ucf.edu/registration/exm/050302/DS050302sol.doc; and

Question 2 in http://www.cs.ucf.edu/registration/exm/121401/DS121401.doc.  
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