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September 26, 2002

S. Lang


Assignment #3 (Presentations 8, 13 – 15)


1. (Non-determinism) How can we implement nondeterministic algorithms (and produce meaningful output on traditional machines)?

2. (Sequential Circuits) Explain the differences between sequential and combinational circuits.
3. (Number Systems) We have a number of things which we do not know exactly how many (but it is fewer than 105).  If we count them by 3’s we have 2 left over.  If we count them by 5’s we have 3 left over.  If we count them by 7’s we have 4 left over.  Use a systematic approach to determine how many things there are.  

Hint: First solve the following system of two equations modulo 15:

x = 2 (mod 3)




x = 3 (mod 5)


Based on the solution value, call it K, solve the following system of two equations:



y = K (mod 15)



y = 4 (mod 7)


The final value y (mod 105) is the answer.

More Hint: In general, if two integers n and m have g as their GCD, the greatest common divisor, then there exist two integers t and u (maybe negative) such that 


g = tn + um  --- (*)  

For example, GCD(14, 11) = 1, and (4)14 + (–5)11 = 1.  The following extended Euclid’s algorithm computes the GCD of two integers n and m and returns the GCD value g, and the two integers t and u satisfying the above equation *:


function gcdext (n, m, g, t, u)


    If m == 0 then



g = n; t = 1; u = 0


    else



gcdext(m, n mod m, g, t, u)  // a recursive call, which returns g, t, u via parameters



tmp = u


u = t – (n / m( u


t = tmp

end function gcdext

Given this algorithm, to solve the following system of two equations


x = a (mod n)


x = b (mod m)

where GCD(n, m) = 1, first apply algorithm gcdext( ) and find the values of t and u such that


1 = tn + um  

Then set the solution x = aum + btn (mod nm).

4. (Hashing) Create a computing experiment to compare the hashing functions given in the book – the modulo method and the multiplicative method – to Pearson's method. An implementation of Pearson's method can be found at http://mail-index.netbsd.org/tech-perform/2001/11/27/0009.html.













































