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October 1, 2002

S. Lang


Assignment #4 (Presentations 17 – 19, 21)


1. (Cook’s Theorem) Given 4 boolean variables x, y, u, v, and the following Boolean expression in product-of-sum form, where the apostrophe notation “’” refers to the negation:

(x + u + v’)(x’ + y + u)(x + y’ + u’)(y + u’ + v)(x’ + y’ + v’)

Is there a truth-value assignment to the boolean variables that results in a true value for the above expression?  If so, describe a deterministic algorithm that outputs all such truth-value assignments.  What is the time complexity of your algorithm (in the worst case), and how can you improve its efficiency?

2. (Self-replicating computers) Use Byl’s automaton rule table described in the text (p. 313) and generate the next 5 configurations given the initial configuration of 11 cells in a 4 by 4 grid described on p. 313.
3. (Quad-trees) What is the best image using the quad-tree method, and what is the worst image, and why?  

4. (Detecting primes) 

(a) Give the largest known Mersenne prime (i.e. prime of the form 2p – 1 where p is a prime) and give the source of your quotation. 
(b) Suppose n is a composite (i.e., not a prime).  Prove that the number 2n – 1 is not a prime.  Equivalently, prove if a number of the form 2m – 1 is a prime, then m must be a prime.













































