Heyawake
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)

1) Definitions

a. Room: a defined rectangular region of the board.
b. nj = the clue for room j

c. kj = the number of currently placed black cells in room j

d. uj = the number of unknowns in room j
2) Game Rules (rules of the game as it is defined)
a. Each unknown must be filled with either black or white
b. Exactly nj black cells should be placed in room j
c. A room j without a clue nj can have any number of black cells

d. A black cell must not be adjacent to another black cell
e. Every white cell must be connected
f. A single straight line of white cells cannot be within more than 2 rooms

3) Basic Contradiction Rules (rules that identify situations that directly contradict the game rules):
a. Contradicting game rule 2.a:

i. A cell is something other than unknown, white, or black 
b. Contradicting game rule 2.b:

i. nj < kj for some room j

ii. nj > (kj + uj) = 0 for some room j
c. Contradicting game rule 2.d:

i. A black cell that is adjacent to some other black cell
d. Contradicting game rule 2.e:

i. A group of white cells is isolated from other white cells
e. Contradicting game rule 2.f:
i. A straight line of white cells has parts in more than 2 rooms

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
b. All possible configurations of placing nj – kj black cells in the remaining unknown cells of room j
c. All possible configurations of placing any number of black cells within a room which does not contain a clue
5) Derived Rules 
a. For some room j: 
i. if nj = kj, then every unknown in that room is white
ii. if uj = nj - kj, all unknown cells are black
b. Any unknown cell that adjoins a black cell is white
c. The unknown must be white where any white cell is adjacent to 3 black cells and 1 unknown

d. If an unknown cell is the only cell to touch a group of white cell which are bounded by wall and black cells, and the group of white is not the only group of white on the board, the unknown must be white. 

e. A line of white originating in a room and then enters another room must encounter a black square before it can enter a third room.

i. If such a line reaches the edge of the second room, the adjacent cell in the third room must be black
ii. If two lines, which start in two different rooms, converge from opposite sides on a single cell in a third room, that cell must be black
iii. (Cases)If a line of white occupies the full length of a room, the line must be bounded by a black cell on one or the other end
f. Any area j whose dimensions are 1 by (2nj – 1) can only have 1 possible configuration of black cells
g. (Cases)Any area j whose dimensions are 2 by nj has exactly 2 possible configurations of black cells

h. Any area j, nj = 5 whose dimensions are 3 by 3 has exactly 1 possible configuration. Each corner cell and the middle cell are black while the middle edge cells are white.

i. Any area j, nj = 4 whose dimensions are 3 by 3 has each middle edge cell white.

