JJ U C L A Computer Science Department

CS 180 Algorithms & Complexity ID (4 digit): 2 72 €
Midterm Total Time: 1.5 hours October 24, 20101

Each probiem has 20 points.

1 Describe Depth First Search (DFS) algorithm in an undirected connected graph (in
English, bullet by builet).
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2. a. Use Dijsktra’s shortest path algorithm to find a shortest path from vertex 0 to all
vertices in the following graph. Show each step.

b. If all edges were negative of what they are shown below (e.g., -6 instead of 6) how
would you find the shortest path?
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3. Consider a sorted list of n integers and given integer L. We want to find two
numbers in the list whose sum is equal to L. Design an efficient algorithm for solving
this problem (note: an O( n?) algorithm would be trivial: considering all possible
pairs).
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4. Consider a sequence x1, X2, ..., xn of (positive and negative) integers. We want to find
two indices i and j such that xi + ... + xj is maximized. Describe in English (bullet by
bullet) an O(n) time algorithm for solving this problem. For example, if the input is (-2, -
2.5,7,-3.4,-4) then i=3 and j = 6 (and the sum xi+...+xj is equal to 13).

ne’


Maksim
Rectangle


3. a. Let G be a directed graph with n vertices. Design an efficient algorithm to label all
vertices with distinct integers 1 to n such that the label of each vertex is at least one
greater than the label of at least one of its predecessors, or to determine that no such
labeling is possible.

b. Analyze the time complexity of your algorithm.
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