Nurikabe
0) Definitions used by all LEGUP puzzles

a. Cell: a square in the grid

b. Content: what is in a cell

c. A cell is unknown if its content is unknown

d. A cell is adjacent to another cell if it is to the left, right, above, or below it. (cells not on the edge have 4 adjacent cells)

e. A cell adjoins another cell if it is either adjacent or has a corner in common with it. (cells not on the edge have 8 adjoining cells)

f. Adjacency Path: A path of cells that are adjacent to each other, i.e. a sequence of cells where any two successive cells in the sequence are adjacent to each other

g. Adjacency Region: A set of cells that are all adjacent to each other, i.e. for any two cells of the set there is an adjacency path from one to the other

1) Definitions specific to Nurikabe
a. White Area: an adjacency region of white cells

b. Area’s number: The number of the (one!) cell that is part of that area that has a number

2) Game Rules (rules of the game as it is defined)
The goal is to make every cell in the grid either black or white such that:

a. The resulting white areas contain exactly 1 number, and 
b. the number of cells of that area equals that area’s number

c. Black cells cannot form a 2x2 block
d. The black cells are all connected, i.e. there is exactly 1 adjacency region of black cells
e. The cells with a number cannot be filled in (the interface won’t let you)

3) Basic Contradiction Rules (rules that identify situations that directly contradict the game rules):
a. Contradicting game rule 2.a:
i. An area has no number

ii. An area has more 2 or more numbers
b. Contradicting game rule 2.b:

i. An area contains more cells than the area’s number
ii. An area contains fewer cells than the area’s number
c. Contradicting game rule 2.d:

i. There is a 2x2 block of black cells
d. Contradicting game rule 2.e:

i. Not all black cells are connected
4) Basic Case Rules (rules that identify a limited number of possible progressions from a board by focusing on some particular feature, and as directly dictated by the game rules) 
a. An unknown cell is either black or white
5) Derived Rules 
a. If there are two white areas with a different number, and there is an unknown cell that is adjacent to both areas, then the unknown should be made black. (follows from 3aii)
b. All the unknown cells that are adjacent to a white area that contains exactly the right number of cells should be made black (follows from 3bi)

c. If three out of four cells of a 2x2 block of cells are black, and the fourth is unknown, then the unknown should be made white (follows from 3c)

d. If there is only one unknown adjacent to a white area, and that area’s number is higher than the number of cells currently in that area, then the unknown should be made white. (follows from 3bii)
e. If there is only one unknown adjacent to a white area, and that area does not contain any number, then the unknown should be made white (follows from 3ai)

f. If there is only one unknown adjacent to a black adjacency region, and there are other black cells that don’t belong to that region, then the unknown should be made black (follows from 3d)

g. If there is an area with a number, and a second area without a number, and an unknown adjacent to both areas, then if the sum of the number of cells of the two areas plus 1 is larger than the first area’s number, then the unknown should be made black (follows from 3bi)

Note: 5b and 5g can be subsumed under one general rule: if making an unknown white creates an area with more cells than its number, then the unknown should be made black

h. If a white area needs only one more white cell, and there are two unknown adjacent to that area, and a third unknown adjacent to both of these two unknowns, then the third unknown must be black (follows (using proof by contradiction and proof by cases) from 5g)

i. If an unknown cell cannot be reached from any area by any path while making sure that the number of cells in the area don’t exceed the number, then the unknown should be black
Note: this one is very hard to implement!

