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Q1. QuickPartition is that part of the QuickSort algorithm, which takes a list and a pivot as input and partitions the list into two parts such that each element left of the pivot is less than or equal to it, and each element on its right is greater than or equal to the pivot. Step through the QuickPartition algorithm for the following input:

1 2 9 4 5 6 3 7 8, and the last element (8) as the pivot.

Q2.  Set up a recurrence equation and solve it for the recursive algorithm below.

[Hint: T(N) = how many recursive calls, of what size, + what is the “overhead,” i.e., complexity of the parts other than the recursive calls?]

Algorithm QuickSelect(array A, k)


If k > length(A)  then return “no answer”;


if single element in array then  return it as the answer;



// k must be = = 1 in the above case


pick a pivot from the array and QuickPartition the array; 


// as is done in QuickSort)


say, the left half of A is L including the pivot, and 


say, the right half is R;


if  length(L) ( k then QuickSelect(L, k)


else QuickSelect(R, k - size(L) -1);  

// previous call’s  k-th  element is  k-|L|-1  in R

End algorithm.

Q3. Prove the correctness of the MergeSort Algorithm presuming the input size is a power of 2.

