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Each grid has a row of light bulbs along the top and a 
column of light bulbs along the right side. These light 
bulbs determine the illumination for the entire grid. 
Here’s an example of how to combine the outer row and 
column to complete the grid:

1 on / 5 off

For each puzzle, you are to determine the illumination of 
the outer row and column given the state of the light 
bulb grid. You are given the number of light bulbs that 
should be on and off along the outer edge. Unfortunately, 
someone has come along and removed most of the light 
bulbs in the grid, leaving only a few light bulbs to solve 
each puzzle. Can you still determine the illumination of 
the light bulbs in the outer row and column?
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One way to solve this is to start with the outer row and column, make a guess as to the 
order of the on and off light bulbs, and then start filling in the grid to see if there is a 
contradiction.

Another way to solve the problem is to start by filling in the grid, making guesses as to 
what combinations of bulbs in the grid or on the outer edge would produce those 
already given in the grid. This is the technique used to produce the problem space tree 
below. (Not every possibility will be explored in each problem space tree, just the ones 
that are the most important.)

Notice that by the time we get to the end, all but one of the possibilities are eliminated 
because they do not have the correct number of on and off light bulbs in the outer 
row and column. The single possibility left must be the solution.
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The following puzzles use a grid of on and off light bulbs. The illumination of each light 
bulb in the grid is determined by two other light bulbs: the bulb directly above it and 
the bulb directly to the right. The rules for obtaining the state of one light bulb given 
two others are as follows:
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