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1. Algorithm
Basic Algorithm
· Searches through the solution space and saves the solutions as it finds it

· A permutation of tiles is created

· For each permutation tries to insert the tiles onto the board starting from the top-leftmost

· Transformations of tiles after rotation (but not flip) are tested for each permutation

· Isomorphic solutions are deleted from the list

· Some generated solutions can be same since some tiles can be exactly same. The algorithm does not remove those solutions.

Optimization
Since the algorithm tries to insert tiles from a given permutation from left to right, if the columns are more than rows the board is rotated so that improbable solutions can be discarded earlier
2. Snapshots of program execution:
(a) Displaying the startup GUI:
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(b) After Opening Lucky13
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(c) After solving
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Total Solutions 904
Total Time Taken (msec) 436079

Time Taken (msec): 1203
Solution Number: 1




3. Pointer to online ready code

The executable for the Tile Solver Puzzle is available as jar from the site Download 
http://www.cs.virginia.edu/~nt6x/PuzzleSolver/puzzle_solver.jar
execute it as: java –jar puzzle_solver.jar

4. Outputs from runs on the input puzzles:
pentominoes4x15
Tiles:
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Board:
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Solution:
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test1
Tiles:
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Board:
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Solution: Since some tiles are similar the solutions generated are all similar.
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pentominoes6x10
Tiles:
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Board:
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Solution:
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pentominoes8x8_side_missing
Tiles:
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Board:
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Solution:
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5. Timing :
	Puzzle Name
	Number of Solutions
	CPU time for 1st  Solution
(msec)
	CPU time for all Solutions (msec)

	checkerboard
	22
	3500
	12406

	IQ_creator
	2
	0
	31

	lucky13
	904
	1203
	436079

	partial_cross
	0
	N/A
	N/A

	pentominoes3x20
	0
	N/A
	N/A

	pentominoes4x15
	8
	 15
	828

	pentominoes5x12
	23
	141
	3719

	pentominoes6x10
	53
	187
	9781

	pentominoes8x8_four_missing_corners
	48
	563
	21703

	pentominoes8x8_four_missing_diagonal
	0
	N/A
	N/A

	pentominoes8x8_four_missing_near_corners
	5
	1016
	4500

	pentominoes8x8_four_missing_near_middle
	0
	N/A
	N/A

	pentominoes8x8_four_missing_offset_near_corners
	0
	N/A
	N/A

	pentominoes8x8_four_missing_offset_near_middle
	1
	732
	732

	pentominoes8x8_middle_missing
	1
	671
	671

	pentominoes8x8_side_missing
	27
	501
	8212

	pentominoes8x8_side_offset_missing
	52
	661
	9898

	test1
	48
	0
	10

	test2
	0
	N/A
	N/A

	thirteen_holes
	0
	N/A 
	N/A

	trivial
	1
	0
	0


