Computer Science II Summer 2007

Lab Sheet #4

Assigned: July 12, 2007

Due: Work Checked During Lab

Name: ___________________________

Dynamic Programming

1. Vladimir, a linguist, has just discovered a bunch of alien languages (strangely, the languages all use the English alphabet). The aliens were nice enough to provide the same document in multiple alien languages for translation purposes. Before attempting to figure out the meaning of the document, Vladimir decides to run the longest common subsequence algorithm between all the different versions of the document in order to find those which are most similar. Unfortunately, his computer keeps crashing when he tries the two documents below (the programmer didn't thoroughly test the code before releasing it, and therefore is being sued by Vladimir for providing a faulty product). In the meantime Vladimir still needs the solution, help Vladimir out by running the LCS algorithm below.

Documents: 

in first language: in ni nat jag dep y togo il ru pur de tuh huh jon stewart

in second language: nat in jag dep huh tuh il de tuh de huh jon y stewart
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*For added fun (if you finish both sides early), describe the LCS algorithm that also records a longest common subsequence (in addition to the size of the common subsequence). 
2. Write out the algorithm for the “Minimum Coin Make Change” problem, defined as follows: Given a list of denominations, []d figure out the minimum number of coins used to create n cents.

public static int minCoins (int [] d, int n){


//input: d - a sorted list of denominations


//       n – the amount of change desired

     //output: returns an int of the minimum number of coins to make 
//        n cents

}

A few “DP” tips to remember:

-”DP” usually involves the use a table (A single array, a matrix, or any size multidimensional array).

-The table usually stores solutions to “smaller” parts of the problem which can be referenced to find a solution to the whole problem.  

-To figure out what actually goes in the table, sometimes it helps to first think of a recursive solution to the problem. 

Think of how these ideas relate to your solutions above.

