CS 223 Advanced Data Structures and Algorithms (Spring 2008)


Lab Assignment 9: Multicasting
Problem Statement
1. (10pts) In a computer network, packets may need to be delivered from a source node to multiple destination nodes. This can be achieved by routing the packets through a tree connecting the source and all the destination nodes. In this lab, you need to design and implement an algorithm which can find a minimum cost tree connecting the given source node and the given destination nodes. The cost of a tree is defined as the summation of the costs of all links on the tree. This problem is referred to as the multicasting problem in computer networks and referred to as the minimum Steiner tree problem in graph theory. Note that a multicast tree does not necessarily span all the nodes in the network. 
Grading
1. Test your algorithms using the following network and four multicast routing requests (0,2,3,6,7), (0,2,4,6,7) and (0,2,3,4,6,7). Here, the first number is the source node and the other numbers are the destination nodes. For each multicast routing request, print out the tree (list all the links on the tree), and its cost. 
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2. The input file “Lab9-Network.txt” has been posted in the website. The file tells you the number of nodes and the number of links in the network first and then lists all the links and their costs. For example, 0-1-1 just means there is a link between node 0 and node 1, whose cost is 1. You have to parse the input file and then generate the corresponding adjacency list based on the given information. Note that you should a bi-directional graph to implement an undirected network. 
3. This problem has been shown to be NP-hard. Therefore, if your algorithm cannot always find the optimal solution, you will not lose any points. However, if the cost of any tree found by your algorithm is equal to or larger than 15 (the cost of the minimum spanning tree), you will only get 5pts. 
References: Ch9.5
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