COT 3100H Exam #1 Spring 2003

1) (25 pts) How many permutations of MASSACHUSETTS satisfy the following conditions?


a) No restrictions.


b) Do not start with S.


c) Do not have consecutive S's.


d) Have SAT as a substring.


e) Start and end with the same letter.

2) (10 pts) How many solutions are there to the equation a + b + c + d + e ( 100 given that a, b, c, d, and e are all non-negative integers?

3) (10 pts) Imagine using a stack to process of a list of parentheses. To process such a list, for every list element from left to right, if an open parenthesis is read in, push it onto the stack. Every time a closed parenthesis is read in, pop the top open parenthesis on the stack. (If no open parenthesis is on the stack to pop, the list is invalid.) Given that the maximum capacity of the stack is 3 items, how many distinct valid lists of 5 open and 5 closed parentheses are there that do not overflow the stack when processed. (Note: an overflow occurs when the maximum capacity of the stack is exceeded.)

4) (10 pts) Use the laws of logic to prove the following expression is a tautology: (Note: You must list each rule you use. The only rules you can combine together in one step are the commutative and associative rules to reorder and group terms more quickly. Hint: First try to “distribute” the not signs before you simplify any other part of the expression.)
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5) (10 pts) Consider the following argument: If there are cumulonimbus clouds in the sky, then it will rain. If there are stratus clouds in the sky, then the weatherman's prediction will be correct. There are either cumulonimbus or stratus clouds in the sky. It did NOT rain, therefore the weatherman's prediction was correct. Assign p, q, r, and s to simple statements in the argument above. State the four premises in terms of these variables. What is the conclusion drawn from these premises? Prove that the conclusion is valid using the rules of inference.

6) (15 pts) Prove or disprove for arbitrary sets A, B, and C: if A ( C ( B ( C, then A ( (B ( C) = A ( B ( C. (Do not use a set table for this question.)

7) (15 pts) Prove or disprove for arbitrary sets A, B and C: if A-B=C-B, B-A=C-A, then A-C=B-C.  (Do not use a set table for this question.)

8) (5 pts) By what acronym is Self Contained Underwater Breathing Apparatus better known?

