COSC 1P03: Assignment 1

Sudoku Validation

Due: Jan. 31st 2012 @12:00 noon

Late: Feb. 3rd 2012 @12:00 noon

Object

To become familiar with using 2-D arrays and indexing.

Background

Sudoku is a simple puzzle which you can find in many newspapers and on line. Originating in the United States, but popularized in Japan, the puzzles are printed in many papers across the world. The objective of Sudoku is to complete a 9×9 grid. Each row in the grid must contain the numbers from 1 to 9. Each column must also contain the numbers 1 to 9. Finally, each square of 3×3 must contain the numbers 1 to 9. At the start, each puzzle contains a few strategically placed numbers. The goal is to complete the puzzle within the guidelines specified above. Here is an example:

	
	
	
	7
	9
	
	
	
	3

	
	
	
	3
	
	8
	
	2
	

	
	
	
	
	
	
	7
	1
	5

	
	
	
	2
	6
	
	
	
	8

	
	
	4
	
	
	
	3
	
	

	6
	
	
	
	5
	1
	
	
	

	4
	2
	1
	
	
	
	
	
	

	
	9
	
	5
	
	4
	
	
	

	5
	
	
	
	2
	7
	
	
	


	1
	4
	2
	7
	9
	5
	6
	8
	3

	7
	5
	6
	3
	1
	8
	4
	2
	9

	3
	8
	9
	6
	4
	2
	7
	1
	5

	9
	7
	5
	2
	6
	3
	1
	4
	8

	2
	1
	4
	8
	7
	9
	3
	5
	6

	6
	3
	8
	4
	5
	1
	9
	7
	2

	4
	2
	1
	9
	8
	6
	5
	3
	7

	8
	9
	7
	5
	3
	4
	2
	6
	1

	5
	6
	3
	1
	2
	7
	8
	9
	4


Solving a puzzle is a little beyond the scope of 1P03, at least at this stage. However, we can validate that a solved puzzle is truly correct.

The Assignment

You will be given several data files: some with valid Sudoku solutions, and one with an invalid Sudoku solution. Each data file will consist of 81 integers arranged in a 9×9 grid.

data1.dat, data2.dat, and data6E.dat.

Your program is expected to:

1. Prompt the user to select a data file.

2. Read the puzzle contained within the data file into a 2-D matrix.

3. Perform an analysis of the puzzle.

4. Print the puzzle as read, including the spacing as shown in the example below.

5. Followed by a message indicating that the puzzle is Valid, or Invalid. If the puzzle is invalid, you must print an appropriate set of messages which identifies the rows, columns, and squares which contain the invalid entries. Note: use zero-based indexing.

Example output:

9 6 3    1 7 4    2 5 8  

1 2 8    3 2 5    6 4 9  

2 5 6    6 8 9    7 3 1  

8 2 1    4 3 7    5 9 6  

4 9 6    8 5 2    3 1 7  

7 3 5    9 6 3    8 2 4  

5 8 9    7 1 3    4 7 2  

3 1 7    2 4 6    9 8 5  

6 4 2    5 9 8    1 7 3  

Row   1 has an invalid entry

Row   2 has an invalid entry

Row   5 has an invalid entry

Row   6 has an invalid entry

Col   1 has an invalid entry

Col   2 has an invalid entry

Col   5 has an invalid entry

Col   7 has an invalid entry

Square   0 has an invalid entry

Square   4 has an invalid entry

Square   8 has an invalid entry

This Solution is Invalid for the above reasons

How you should proceed with the solution and things to think about:

1. Create a 9×9 integer matrix.

2. Prompt the user for a data file and read the contents into the matrix.

3. Write the method which prints the matrix back to the Displayer in the required format. You will need to do this for the final output, so you might as well get it over with. Besides, you now know that you can read and write data to an integer matrix.

4. Perform an analysis of the puzzle, writing appropriate error messages. Consider writing a method which will validate a row given a row index. Do the same for a column and a square.

Expect to write about 200 lines of code for this assignment.

Dave's rule about coding: If your solution looks messy and bloated, then you're probably doing it wrong. The 200 lines which I wrote consists of a few generalized methods which can validate a row, column, and square. I use many for loops to index the matrix at appropriate locations, passing the index to the appropriate validation method (row, column, or square). Think about the process, and you will find a compact solution.

Hint: With pencil and paper, formulate the algorithm to validate 1 row. Now take a close look at the process. Look again, what did you need to keep track of?

Marking Scheme

The marks for this assignment are awarded to those who find a solution which elegantly validates using indexing and generalized methods, as described above. A brute force solution with many lines of code will certainly be frowned upon. An excess of global variables and lack of parameter passing will also be frowned upon.

Submission

You'll need to submit this assignment both physically and electronically. Make sure you wrote your software so it can run on the lab computers.

Physical: Print out all of your source code. Make sure your name and student number are included at the top (in commenting). Also, include a printout of a sample execution, and label that with your name and student number. Once you have everything assembled, staple it together, along with a departmental cover page ( http://www.cosc.brocku.ca/forms/cover ) with your student number on it. If you don't believe all the pages will stay stapled, you may put it in a large (9x12”) envelope, but make sure you then include a cover page on the front of the envelope.

Electronic: Create a single folder on your Z: drive (say, Assign1). All of your source files will go into this folder. Also, include an electronic copy of your report in this folder. Next, connect to sandcastle:

· From Windows:

· Use PuTTY to connect to sandcastle.cosc.brocku.ca

· From Linux:

· Use SSH to connect to sandcastle.cosc.brocku.ca

Navigate to your submission folder (e.g. cd Assign1).

Run the submission script: submit1p03

Make sure you tell it the correct assignment you're submitting for.

JCreator and other IDEs

1P03 is not concerned with which IDE you use. However, all final submissions should run under either JCreator or Dr. Java. JCreator is preferred. Electronic submission must include all files, including the project file for the appropriate IDE.

Other Platforms

If you are using an IDE other than JCreator, you must bring your Java source code (.java) file for the assignment to the lab, copy them to your network disk, create a JCreator or Dr. Java project for them, add the source file to the project, compile and run, etc.

