
CS 242: Data Strutures and AlgorithmsIn-lass part of Final Examination (Deember 17th, Thursday)Name: Total Points: 150I. (30 Points) Cirle T or F for eah of the following statements to indiate whether thestatements are true or false, respetively. If the statement is orret, briey state why. Ifthe statement is wrong, then orret it. The more ontent you provide in your justi�ationor orretion, the higher your grade, but be brief. One-sentene explanations should suÆe.T F By Case 2 of the Master Theorem, the solution to the reurreneT (n) = 7T (n=2) +O(n2) is T (n) = �(n2 lgn).

T F A 2-3-4-tree on n integer keys in the range 1 to n2 an be onstruted in O(n) worst-ase time.

T F Kruskal's Algorithm for �nding a minimum ost spanning tree is an example of adynami programming algorithm.



CS242 2II. (30 Points) Consider the direted graph shown in the following �gure. Perform adepth-�rst searh on the graph starting at the vertex a. For eah vertex assume that theadjaeny list is sorted alphabetially. Your answer should onsist of the resulting depth-�rstsearh forest. Eah vertex in the forest should be labeled with the disovery and �nishingtimes. You should show the ross edges, forward edges, and bak edges in addition to thetree edges. Is it a singly-onneted graph?
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CS242 4III. (30 Points) Consider again the direted graph shown in Question 2. Now performbreadth-�rst searh starting from vertex a on this graph and show the resulting bfs tree witheah vertex labeled by the shortest distane from the soure vertex. Also show the rossedges and bak edges. For eah vertex assume that the adjaeny list is sorted alphabetially.



CS242 5IV. (30 Points) The graph shown below is an example of an bipartite graph. In abipartite graph we an divide the set of verties V into two subsets V1 and V2 suh that alledges in the graph are from a vertex in V1 to a vertex in V2 or vie versa.
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e A bipartite graphProvide an O((m + n)-time algorithm for reognizing an undireted bipartite graph.(Hint. Start by running a breadth-�rst searh on the graph. What properties does the BFStree have if BFS is run on a bipartite graph?)
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CS242 7V. (30 Points) Greedy Algorithms. Suppose you are given a set fx1; x2; : : : ; xng ofpoints on the real line.1. (10 points) Desribe an eÆient algorithm that determines the smallest set ofunit-length losed intervals that ontains all of the given points.2. (10 points) Analyze the running time of your algorithm.3. (10 points) Argue that your algorithm is orret.4. (Extra Credit: 20 points) Assume the points are all ontained in the interval[0; n℄. Can you solve the problem asymptotially faster? How?


