Constraint Programming – Lab 1

Example outputs

1. Step 1 – constructing the dictionary structure from the csv file.  Each territory is a key in the dictionary, and the associated values is a list of each key’s neighbors. 

FOR HANDING IN: Give a representative output verifying correct processing of the csv file into a dictionary structure.  Here’s an example:

filelist="SA","WA"

"SA","NT"

"SA","Q"

"SA""NSW"

"SA","V"

"NT","Q"

"NT","WA"

"NSW","Q"

"NSW","V"

"T"

file by lines: ['"SA","WA"', '"SA","NT"', '"SA","Q"', '"SA","NSW"', '"SA","V"', '"NT","Q"', '"NT","WA"', '"NSW","Q"', '"NSW","V"', '"T"']

territorylist=[['SA', 'WA'], ['SA', 'NT'], ['SA', 'Q'], ['SA', 'NSW'], ['SA', 'V'], ['NT', 'Q'], ['NT', 'WA'], ['NSW', 'Q'], ['NSW', 'V'], ['T', '']]

Neighbors dictionary first pass: {'SA': ['WA', 'NT', 'Q', 'NSW', 'V'], 'NT': ['Q', 'WA'], 'T': [], 'NSW': ['Q', 'V']}

Neighbors dictionary second pass: {'WA': ['SA', 'NT'], 'Q': ['SA', 'NT', 'NSW'], 'T': [], 'V': ['SA', 'NSW'], 'SA': ['WA', 'NT', 'Q', 'NSW', 'V'], 'NT': ['Q', 'WA', 'SA'], 'NSW': ['Q', 'V', 'SA']}

2. Step 2 – writing the “check” method that takes as input a possible solution dictionary structure and outputs True/False whether the solution is correct.

  FOR HANDING IN: Use 5 example possible solutions, some True and some False, to verify your “check” method is working correctly.

Here are 5 example test dictionaries you can use:

# Okay

test1={'WA': 'blue', 'Q': 'blue', 'T': 'blue', 'V': 'blue', 'SA': 'green', 'NT': 'red', 'NSW': 'red'}

print "Test1=%s" % check(neighbors,test1)

# Not Okay

test2={'WA': 'blue', 'Q': 'green', 'T': 'blue', 'V': 'red', 'SA': 'green', 'NT': 'blue', 'NSW': 'red'}

# WA (blue) has neighbors SA (green ok), NT (blue not ok), 

# VA (red) has neighbors SA (green ok), NSW (red not ok)

# SA (green) has neighbor Q (green not ok)

print "Test2=%s" % check(neighbors,test2)

# Okay

test3={'WA': 'green', 'Q': 'green', 'T': 'green', 'V': 'green', 'SA': 'red', 'NT': 'blue', 'NSW': 'blue'}

print "Test3=%s" % check(neighbors,test3)

test4={'WA': 'green', 'Q': 'green', 'T': 'green', 'V': 'green', 'SA': 'red', 'NT': 'red', 'NSW': 'blue'}

# SA (red) has neighbor NT (red not ok)

print "Test4=%s" % check(neighbors,test4)

test5={'WA': 'red', 'Q': 'red', 'T': 'blue', 'V': 'red', 'SA': 'green', 'NT': 'blue', 'NSW': 'blue'}

print "Test5=%s" % check(neighbors,test5) 

3. Step 3 – writing a recursive solution for this brute force version of the map coloring problem.

FOR HANDING IN:

Part A – use a smaller territory list with 3 territories and print all the combinations and which are correct.

 "SA","WA"

 "SA","NT"

 "NT","WA"

#Neighbors dictionary second pass:

#  {'SA': ['WA', 'NT'], 'NT': ['WA', 'SA'], 'WA': ['SA', 'NT']}

Colorchoices: NOT okay Color={'SA': 'red', 'NT': 'red', 'WA': 'red'}

Colorchoices: NOT okay Color={'SA': 'red', 'NT': 'red', 'WA': 'green'}

Colorchoices: NOT okay Color={'SA': 'red', 'NT': 'red', 'WA': 'blue'}

Colorchoices: NOT okay Color={'SA': 'red', 'NT': 'green', 'WA': 'red'}

Colorchoices: NOT okay Color={'SA': 'red', 'NT': 'green', 'WA': 'green'}

Colorchoices: OKAY Color={'SA': 'red', 'NT': 'green', 'WA': 'blue'}

Colorchoices: NOT okay Color={'SA': 'red', 'NT': 'blue', 'WA': 'red'}

Colorchoices: OKAY Color={'SA': 'red', 'NT': 'blue', 'WA': 'green'}

Colorchoices: NOT okay Color={'SA': 'red', 'NT': 'blue', 'WA': 'blue'}

Colorchoices: NOT okay Color={'SA': 'green', 'NT': 'red', 'WA': 'red'}

Colorchoices: NOT okay Color={'SA': 'green', 'NT': 'red', 'WA': 'green'}

Colorchoices: OKAY Color={'SA': 'green', 'NT': 'red', 'WA': 'blue'}

Colorchoices: NOT okay Color={'SA': 'green', 'NT': 'green', 'WA': 'red'}

Colorchoices: NOT okay Color={'SA': 'green', 'NT': 'green', 'WA': 'green'}

Colorchoices: NOT okay Color={'SA': 'green', 'NT': 'green', 'WA': 'blue'}

Colorchoices: OKAY Color={'SA': 'green', 'NT': 'blue', 'WA': 'red'}

Colorchoices: NOT okay Color={'SA': 'green', 'NT': 'blue', 'WA': 'green'}

Colorchoices: NOT okay Color={'SA': 'green', 'NT': 'blue', 'WA': 'blue'}

Colorchoices: NOT okay Color={'SA': 'blue', 'NT': 'red', 'WA': 'red'}

Colorchoices: OKAY Color={'SA': 'blue', 'NT': 'red', 'WA': 'green'}

Colorchoices: NOT okay Color={'SA': 'blue', 'NT': 'red', 'WA': 'blue'}

Colorchoices: OKAY Color={'SA': 'blue', 'NT': 'green', 'WA': 'red'}

Colorchoices: NOT okay Color={'SA': 'blue', 'NT': 'green', 'WA': 'green'}

Colorchoices: NOT okay Color={'SA': 'blue', 'NT': 'green', 'WA': 'blue'}

Colorchoices: NOT okay Color={'SA': 'blue', 'NT': 'blue', 'WA': 'red'}

Colorchoices: NOT okay Color={'SA': 'blue', 'NT': 'blue', 'WA': 'green'}

Colorchoices: NOT okay Color={'SA': 'blue', 'NT': 'blue', 'WA': 'blue'}

Part B: Use the australia.csv original file with 7 territories, print all the valid solutions.

4. HAND IN YOUR CODE, WITH COMMENTS: Name, date, “brute force lab 1”, and explanations of how your solutions work for “check” and “recursionsolver”

5. Try your solution on the map of the US – find unitedstates.csv on the Constraint Solvers web site.  Use 4 colors, red, green, blue, purple   Report on how well it works, brute force.  Is the US map solved in a reasonable time?
