COSC 511 Algorithms  Follow-on to Test #1  Name:





1.  Dynamic program and divide-and-conquer algorithms both work by solving subproblems. 

What is the difference between a dynamic programming solution and a divide-and-conquer solution?

Choose only one A - D
A. Dynamic programming problems are more difficult than divide-and-conquer problems.

B. Divide and conquer algorithms divide a problem into subproblems – but is not limited to the number of subproblems  (The following is a true statement, given only to explain the previous statement: some divide-and-conquer algorithm may divide into two subproblems, another may divide into 50 subproblems (for example, searching a B tree index of a database).

Dynamic programming solutions can only divide the problem into two or three subproblems.

C. Dynamic programming algorithms store intermediate results in a data structure that contains the final solution.
Divide-and-conquer algorithms do not store the results of the subproblem solution and instead use the run-time stack to keep the solution around only as long as necessary.

D. Dynamic programming solutions use recursion, but divide-and-conquer does not use recursion.

2.   A greedy algorithm (if designed correctly) will find a correct solution, but it may not find an optimal solution.

TRUE



FALSE

3.   Quick sort is a divide-and-conquer algorithm.

TRUE



FALSE

4.   This following problem is duplicated from the midterm, with changes to the array A[].

Consider this problem:   Given a 1D array of real values, A[1 .. 8], find the subsequence that has the maximum sum of values.

That is, for array A[1..n], find i and j so that sum for k = i to k = j of A[k] is maximized.

The dynamic programming solution is found from the array M[1 .. n] where M[j] is the maximum solution for the subsequence ending at j.  The solution’s sum is the largest value of M[j].

M[1] = A[1]

M[j] = max { M[j-1] + A[j] , A[j] }

For example, array A = { 1, 2, -3, 4, 4, -5, 7, -9}  has solution sum = 8, where the subsequence that gives rise to the solution sum is i=4, j=5.  (Array index starts at 1) The memo-ization array is M = {1, 3, 0, 4, 8, 3, … }.

A.   Build the array with the eight numeric digits in your student ID.  Turn all the even digits into their negatives.  E.g., for student id = E00 123 543, A = [0, 0, 1, -2, 3, 5, -4, 3}
Give A[].

B.  Exercise the algorithm on the A[] you created in part 4.A.
Show the final M[].
C.   What is the optimal sum?

D.   What is the subsequence (what are i and j)?

5.  Use Prim’s algorithm to find a minimum spanning tree:
// Prim’s algorithms to find a MST

Pick any vertex.  That vertex is the root of the tree.
while (the tree does not contain all vertexes in the graph) {

Find the shortest edge that leaves the tree (and ends at a vertex not in the tree)

Add it to the tree.

} 

Consider this undirected graph (upper triangle is given):
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Start with root of tree = vertex a
Execute Prim’s algorithm, starting with vertex a,  to give a final MST.

