Fundamentals of Algorithms Test 1 September 1, 2010  80 min                         Closed Book, Closed Notes
Please Answer all Questions in the Spaces Provided
NAME______________________________
1. Prove by induction that 1 + 2 + 3 + … + n = (n)(n+1)/2 for all n >= 1 (20 pts)
2. Prove by induction that 5^n < 7^n for all n >= 1 (20 pts)
3. Prove by Induction that 7^n – 3^n is divisible by 4 for all n >= 1 (10 pts)
4. Prove by induction that 13^n – 1 is divisible by 12 for all n >= 1 (10 pts)
5. Use the product rule for derivatives [(fg)' = f'g + fg'] to prove by mathematical induction that for every integer n >= 1, the derivative of  f(x) = x^n is f’(x) = n*x^(n-1). (10 pts)
6. Fibonacci: Let Fn be the nth Fibonacci number. (20 pts)
(a) Prove by induction that for sufficiently large n, Fn > (4/3)n (for this question you don’t have to show the base case)
(b) Prove by induction that Fn < 3n for all n >= 1
7. Prove by induction that n^2 + n is divisible by 2 for n >= 1 (10 pts)
8. Prove by induction that n^3 – n is divisible by 3 for all n >= 1 (10 pts)
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