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CSCI 455

FALL 2009

Dr. K. Narayanaswamy

Programming Assignment # 4

Due Date: 10/4/2009 (11:59:59 p.m.)

Goal
This assignment requires you to understand how to declare and manipulate multi-dimensional arrays in C++.  You will have to also learn to design and use functions in C++ using the general style of the examples done in class, including declaration of by-value and by-reference parameters.
Task
Your program will be used to read votes coming in for different candidates from different polling places within a city, add them up, and provide a voting report that describes how many votes were received by each candidate within each city, total votes per candidate across all cities, total votes per city across all candidates, and the overall winner of the race.

Your program should ask for an input file name and an output file name.  The format of the input file is provided below.  ALL the output corresponding to the voting report (described above and see the sample below) should be written to the output file.  You may ask for the output file name either after you have all the data computed or before –that is up to you.  

The input file contains a set of exactly 10 names of cities on the first line.  The second line will contain the names of 5 candidates.  Following that, there will be an indefinite number of lines.  Each line will have 3 entries: the first is a string, which is the name of a candidate, the second is also a string, representing the name of a city, and the third is an integer, representing the number of votes.  Each input line essentially shows you that a particular candidate received a certain number of votes within a precinct within that city.  

Your program must read and process ALL the lines in the input file.  As you read each line of input, your program should add the votes reported for that city and candidate to the table, thereby maintaining a running total of the number of votes received by each candidate in different cities.

In processing each input line, if either the candidate name or the city name does not match the information about the cities on the 1st line or the candidates on the 2nd line respectively, the problem should be REPORTED TO THE TERMINAL so that the user knows about the problem.  See the sample input and output files and the sample terminal transcript.

A sample of the input file is shown below:

Toledo Bangor Perris Iona Juhu Malibu Sierra Taos Pacoima Napa

Bush Kerry Nader Armstrong Buchanan

Bush Bangor 200

Kerry Bangor 300

Kerry Toledo 100

Armstrong Toledo 100

Armstrong Toledo 100

Bush Taos 150

Bush Bangor 100

Kerry Toledo 200

Kerry Perris -90

Kery Iona 100

Bush Iona 200

Bush Paris 250

And so on… -- remember there can be any number of input lines, each with a candidate name, city name, and vote for that city.

In this assignment, you may assume that the input data will always have the right format: 10 city strings on the first line, 5 candidate names on the second line, and every remaining line will have 2 strings and an integer.  However, each integer may not be a valid vote value (meaning it may not be positive). 

Your program should read the input above, and create a table to keep track of the votes for each candidate in different cities.  As you read the input file, add the votes coming in for each candidate from a city to that particular table entry.  By the time you have read the whole input file, you should have accumulated the total votes for each candidate in each city within the table. Note that in searching for a candidate or city, your search should be CASE-INSENSITIVE.  So, "BUSH" should match "Bush" or "BuSH" and so on; and "Paris" will match "PARIS" or "pARIS" and so on.
The final report in the output file should do the following:

a) Write out the contents of the table to show the votes that each candidate received in total from each city.

b) Provide vote totals for each candidate across all cities and declare the winner of the election

Sample transcript at the terminal:

Enter input file: myinput.txt

Enter output file: myoutput.txt

Report of Problems in the Input File

Kery Iona 100   NOT PROCESSED – Candidate not recognized
Bush Paris 250  NOT PROCESSED – City not recognized

Kerry Perris –90  NOT PROCESSED – Vote total is illegal

The format of the output file needs to be readable and legible.  Further hints about how to structure output are provided on the course website (you may assume maximum length for city names and candidate names is 12 characters for pretty printing purposes).  A sample format of the output file is shown below:

Report of Totals for Each Candidate and City:

             Toledo Bangor Perris  Iona Juhu Malibu Sierra Taos Pacoima Napa

Bush           300    500    400   100   300   200   300    100  900     100

Kerry          300    500    400   100   300   200   300    100  900     100

Nader          300    500    400   100   300   200   300    100  900     100

Armstrong      300    500    400   100   300   200   300    100  900     100

Buchanan       300    500    400   100   300   200   300    100  900     100

Total Votes for Candidate across all Cities:

Bush   10000

Kerry  12000

Nader  15000

Armstrong 20000

Buchanan 2000

Winner of the election is: Armstrong
Programming Hints:

Define a string array of size 10 (let us call it “cities”) to hold the city names, and read the city names from the first line of the input file into that array.  Define a string array of size 5 (let us call it “candidates”) to hold the candidate names, and read the candidate names from the second line into that array.  

You will also need to define a 2-dimensional array to hold the vote TOTALS for each candidate and city.  Each row should correspond to a specific candidate and each column will correspond to a specific city.  Which city is assigned to which column will depend on its index in the “cities” array.  Which candidate is assigned to which row depends on its index in the “candidates” array.  To make this more convenient, you should define two functions (Note that your search for a city index or candidate index must be CASE INSENSITIVE):


// given candidate with name “name”, if name is valid

// candidate_index returns the row number; otherwise return -1


int candidate_index (string name, string candidates[]);


// given a city with name “city”, if city is valid

// city_index returns the column number; otherwise return -1


int city_index (string name, string cities[]);
As you process the remaining lines of input, you need to read the candidate name, city name, and the score.  Look up the candidate index for the candidate name using the function “candidate_index” above.  If it returns –1, you know the candidate name is illegal, and you can pass over the input.  Look up the city index for the city name using the function “city_index” above.  If it returns –1, you know the city name is illegal. Assume the candidate index is “i” and the city index is “j”.  If the score read is less than 0, you can pass over the input line.  Otherwise, add the score to the entry in the 2-dimensional array at row i and column j.  

In order to print the output neatly, you will be provided hints at the website about how to print output with some control over the field width.  You may assume city names are a maximum of 12 characters long and candidate names are maximum of 12 characters long to help in pretty  printing.
Grading Criteria:

The following are the grading criteria for this assignment.  You should use this as a checklist prior to submission if you want to get full credit for it.

	PROGRAM CORRECTNESS:
	75 points

	Program produces the correct output
	20

	Program has the proper algorithms with proper loop limits
	4

	Program uses a function to read the input
	5

	Program uses a function to write the output
	5

	Program uses a function to get the row corresponding to each candidate
	8

	Program uses a function to get the column corresponding to each city
	8

	Program uses an array of strings to represent the candidates
	5

	Program uses an array of strings to represent the cities
	5

	Output is readable and neat 
	10

	Illegal input is notified TO THE USER
	5

	Input file open and output file open are verified and handled (NO POSITIVE POINTS.  You LOSE –15 IF YOU DON’T DO IT!!)
	0

	PROGRAM DESIGN & STYLE:
	25 points

	Program uses 2-dimensional arrays properly
	8

	Program is easy to change to different numbers of cities or candidates
	7

	Program is readable (indentation and mnemonic variables)
	5

	Program is documented (header, functions and the major steps/loops of program)
	5


Submit instructions
1. Save each assignment in a separate file (e.g., assign4.cpp). Do not delete or change the assignment after submission. This will help in case there are problems in submitting your assignment. 
2. If relevant, submit your program and any header files required to run it. 
3. The grader will test your program by compiling and executing your program. You are completely responsible for making sure that you submit the program correctly. 
4. For example, to submit the first assignment, use the following “submit” command with tag p4 (from the directory where you have the program file):
submit -user csci455 -tag p4 assign4.cpp
