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1. (10%) Design a polynomial-time algorithm for the following task.
Input: A graph G.
Output: “Yes”, if G has a cycle;
“No”, if G does not have a cycle.
2.  (10%) Compare arrays with linked lists.
a. (5%) Give one advantage of linked lists over arrays.
b. (5%) Give one advantage of arrays over linked lists.

3. (10%) Explain the reason that the worst-case running time of quick sort is #(n?), where n is the number
of elements to be sorted.

4. (10%) Explain the reason that the worst-casé’tunningitime'ef merge sort is O(nlogn), where n is the
number of elements to be sorted.

5. (10%) Often there are multiple-shortest paths between two vertices.of a graph. Design a polynomial-time
algorithm for the following task:

Input: An undirected graph G, where all'€dges have the same length, and vertices v and w in G.
Output: The number of distinct shortest paths from v to w.

6. (10%) Design a polynomial-time algorithm to.compute the maximum spanning tree, i.c., the spanning tree
that has the largest total edge weight.

7. (15%) A contiguous subsequence of 2 list S is.a subsequence made up of consecutive elements of S. For
instance, if S is 5, 15930, 10, -5, 40,10, then 15, =30, 10 is a contiguousSubsequence but 5, 15,40 is
not. Design a polynomial-time algorithm for the following tasks
Input: A list S of numbers @y, dy, .=, Ay
Output: The contiguous subsequence of .S _of' maximum sum.

Note that a subsequence of length zero has sum zero.
For the preceding example, the answer would be 10, =5, 40, 10, with & sum of 55.

8. (5%) What is a min heap? Give @nexample.

9. (10%) Answer the following questions about balanced binary search trees.

a. (5%) What is a balanced binary search tree?

b. (5%) Give one advantage of balanced binary search trees over binary search trees.

10.

a.
b. (5%) If A can be solved in polynomial time, then P=NP.

(10%) Let A be a problem that belongs to NP. For each of the following statements, explain whether or not
the statement is true.
(5%) There is no polynomial-time algorithm for A.
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