Fundamentals of Algorithms Test 3 November 13, 2009 –                         Closed Book, Closed Notes
Please Answer all Questions in the Spaces Provided
NAME______________________________
1. Modexp: Compute 99922 mod 1009
2. Fermat: Use the Fermat primality test to test whether 23 is prime by checking the base a=2.
3. RSA:  Suppose an enemy government proclaims its public RSA key as n=111, e=29. Signals intelligence intercepts a communication to this government and asks you to decrypt it. The message intercepted consists of 3 numbers:
  102 
1 
32

Assuming the standard encoding (A=1, B=2, C=3, etc) what does this message decode to?
4. Additions: Let a(n) denote the number of additions required to compute the nth Fibonacci number recursively. Prove by induction that a(n) = F(n+1) -1 where F(n+1) is the (n+1)th Fibonacci number.

5. Binet: Prove by induction Binet’s formula that F(n) = (phi^n-(1-phi)^n)/sqrt(5)
The following fact might prove useful: phi^2 = phi+1
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