Fundamentals of Algorithms Fall 2009 HW 5D
       DUE: November 24 4pm, 2009
1. Nchoosek:  Consider the following recursive code for computing binomial coefficients written in the Matlab programming language:
function result=bin1(n,k)
if(k==0 || n==k)
  result=1;
else
  result = bin1(n-1,k-1) + bin1(n-1,k);
end
(a) Prove that bin1(n,k) will be executed 2*bin(n,k) -1 times in order to compute bin(n,k)? (For example bin1(n,k) will be executed  2*bin(10,5) -1 = 2*252-1 = 503 times in order to compute bin(10,5)).

Now consider the following Dynamic Programming code for the same problem (also written in Matlab):

function res=bin2(n,k)
B=zeros(n+1,k+1);
for i=1:(n+1)
  for j=1:(min(i,k+1))
    if(j==1 || j==i)
      B(i,j)=1;
    else
      B(i,j) = B(i-1,j-1) + B(i-1,j);
    end
  end
end
res = B(n+1,k+1);
(b) Prove that the inner loop of bin2(n,k) will be executed k(k+1)/2 + (n-k+1)(k+1) times in order to compute bin(n,k)? (For example the inner loop will be executed 5(5+1)/2 + (10-5+1)(5+1) = 51 times in order to compute bin(10,5) ).

2.

(a) Pascal’s Identity: Prove that bin(n,k) = bin(n-1,k-1) + bin(n-1,k) where bin(n,k) is a binomial coefficient.
Find a closed form solution for the following recurrences 
(b) fn = 4fn-1 -3fn-2, f0=0,f1=1

(c) fn = 7fn-1 -12fn-2, f0=0,f1=1

