CPSC 510 Algorithms
Winter 2012

Homework 3
100 points
Due: Wednesday, February 8 (beginning of class)

Directions

Each of these dynamic programming problems are to be implemented using C++ on the Linux machine cs1.seattleu.edu.  

Requirements for each part:

a. The source-code implementation should correctly implement the problem.
· Each problem will read input from a file with the name of the file specified on the command line.
· Print the requested output to the screen.  In the event there are multiple optimal solutions, it suffices to print just one.
b. Unless specified otherwise, your solution must have a running time that is equal to or better than a “standard” dynamic programming solution.  
· Ideally your solution is a “standard” dynamic programming solution.
· Dynamic programming does not always produce the optimal run-time solution.
c. Analyze the worst-case run-time behavior and add this to the source code file as a comment.
· This assignment is required to be submitted electronically.  Separate documents will not be considered.  See the section Submitting the Assignment for more details.

Problems

1. (30 points) Exercise 2 in Chapter 6 on page 313 (computer hacker jobs)

Input:  The first line contains a single number containing n.  The remainder of the file consists of n lines each containing two numbers: the revenue for the low stress job followed by the revenue for the high stress job.  The first of the n lines refers to week 1 revenues, the next line refers to week 2, and so forth.

Output: Display the maximum revenue followed by the plan.  The plan consists of n lines where line i refers to what job is selected for week i.  It should be either “low-stress”, “high-stress”, or “none”.



2. (40 points) Exercise 6 in Chapter 6 on page 317 (pretty printing) 

Input:  A text file.  (In addition, the maximum length of a line is specified as a command line parameter).  

Output: Print the text in “pretty-printed” format.

Hints: 
· A sample C++ file which reads in a file and prints it to the screen is provided.  
· Start by dividing the file into words – the delimiters are newline characters ‘\n’, spaces ‘ ‘, and tabs ‘\t’.
· Anything that is not a delimiter is considered part of a word.  For example, the sentence “WOW! – That’s an amazing dog.”  has six words: “WOW!”, “–“, “That’s”, “an” “amazing”, and “dog.”.  Note the word “dog.” has four characters.    

3. (30 points) Exercise 24 in Chapter 6 on page 331 (gerrymandering)

Input:  The first line contains a single number containing n.  The remainder of the file consists of n lines each containing two numbers for: number of voters for party A and the number of voters for party B. The first of the n lines refers to precinct 1, the next line refers to precinct 2, and so forth.  Note: All precincts have the same number of voters, represented by m.  To find m, simply add up the number of voters in any one line.  

Output: If gerrymandering is possible, print how which precincts belong to the two districts.  If gerrymandering is not possible, simply print “gerrymandering is not possible”.
 
Sample Files

I have provided a source code file (prob2.cpp) that can be used as a starting point for problem 2.  This file reads in the two command line parameters: name of the input file, the maximum length of a line.  The file simply reads in the input file line by line and prints out the file to the screen.  It also uses the STL vector class to store the lines.  It is useful here because the number of lines is not known until the file has been processed.  For problem 2, it is recommended to use a vector to store the individual words (not the lines like the example).

The sample file may be useful in problems 1 and 3.  For instance, it demonstrates how to read in command line arguments.  Like problem 2, you must get the name of the input file from the command line.  However, the inputs in problems 1 and 3 are all integers, it is recommended to use “>>” to read in the input values into integer variables directly.    

I have also provided a sample input file for each problem along with the expected output. (For problem 2, assume that L is 38 characters.) The sample input file corresponds to the example listed in the book. Also, the provided files are merely intended to be a demonstration of what the input and output should look like for each of the problems.  More tests will be needed to fully test your solution.  

Please note that the output of your programs should be displayed to the screen (not a file).  

All of the sample files can be located on cs1 at: /home/fac/elarson/cpsc510/hw3

Submitting the Assignment

To submit your assignment, follow these steps:

1. Each problem should be in their separate source code file with the following names:
Problem 1 – prob1.cpp 	
Problem 2 – prob2.cpp 
Problem 3 – prob3.cpp 	
2. Remember to add a comment to each source code file that analyzes the worst-case run-time behavior of the program. 
3. Run the following script:

/home/fac/elarson/submit/cpsc510/hw3_submit 

This will copy the files associated with this assignment to a directory that can be accessed by the instructor. Please be sure to name the files correctly or the submission program will not work.  The submission program will attempt to compile your program.  All programs must successfully compile or the submission program will reject your program. Programs that fail to compile will not be graded.  Only the last assignment submitted before the due date and time will be graded.

Hard-copy or email submissions are NOT accepted.
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