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COSC 511 Algorithms
Test #1

Name: 





11 November 2014
Short questions:

1.   Insertion sort is an example of a divide-and-conquer algorithm.


TRUE


FALSE

2.  If an optimal solution to a problem exists, there is no more than one optimal solution.


TRUE


FALSE

3.   An example of a recurrence for a divide-and-conquer algorithm is:

T(n) = 4 * T(n/4) + n


for n >= 2

T(1)= 1



base case


TRUE


FALSE

4.  An algorithm that finds a solution to the Traveling Salesman Problem using brute force has Big Oh

A. n log n

B. n !

C. 2 !

D. n^2

E. 2^(n!)

5.  The Gale-Shipley algorithm is n^2 (where n is the size of the first set and the size of the second set) because

A. For every element of the first set, you may have to go through all the elements of the second set.

B. For every element of the first set, you can find a match in the second set in at most O(1).

C. For every element of the first set, there is exactly one best match in the second set.

D. For every element of the first set, there are n! ways to arrange the elements of the second set. 

6.  It is possible to have more than one minimum spanning tree over the nodes in a completely connected undirected graph.


YES


NO
7.  An undirected graph means:

A. The relation is transitive.

B. The relation is anti-symmetric.

C. If there is an edge from x ( y, then there also exists an edge from y ( x.

D. The edges do not have weights.

8.  When a recursive algorithm executes, it pushes and pops stack frames from the run-time stack.  That is an example of memorization.


TRUE


FALSE

9.  Postfix traversal of a tree is an example of depth first search of a graph.


TRUE


FALSE

10.  The Huffman algorithm (for producing a Huffman encoding) is a greedy algorithm. That means, it will find exactly one codebook. (I.e., there is exactly one optimal solution).

TRUE


FALSE

11.  Consider the following set of preferences for the stable matching problem. Preferences are given in decreasing order.

m1:  w1, w2, w3




w1: m1, m2, m3

m2: w1, w2, w3




w2: m2, m3, m1

m3: w1, w2, w3




w3: m3, m2, m1

Is the following proposed match a stable match?
m1 ---- w3

m2 ---- w2

m3 ---- w1

YES


NO

Longer answers

1.  Find a topological sort for the following directed graph.
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2.  Find the shortest path from a ( e for the following weighted undirected graph
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3.  Find a minimum spanning tree for the weighted undirected graph given in the previous question.

4. Consider this problem:   Given a 1D array of real values, A[1 .. n], 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] }

The algorithm is exercised for j = 1 to 4 on the array A = {2, -5, 3, 4, -1, 4, -2 }, producing the following M[].  (Note, I have not provided the traceback information in M[]) 

M: 2, -3, 3, 7
A. Complete the algorithm, completing M[].

B. What is the optimal sum?
C. What is the subsequence (what are i and j)?

