Notes on 9-Hole Light Golf
JohnM Nov 19
Denote the effect of button Bjk as b(j, k) + b(j–1, k) + b(j+1, k) + b(j, k – 1) + b(j, k+1) because it ‘adds one’ to those bulbs. Now think backwards and write b(j, k) = B(j, k) + B(j–1, k) +B(j+1, k) + B(j, k – 1) + B(j, k+1) because bulb b(j, k) is the sum of the effects of pushing button Bj,k B(j, k) times. Let S(j, k) denote the starting position (takes value 0 or 1 according to whether lit or not).

Then the equations are b(j, k) = S(j, k) because we are working base 2 and we want to produce the pattern lit up from the dark or all 0 position, which is equivalent to turning them all off if they begin lit!. 

2 by 2 case

The equations are
[image: image1.wmf]  with solution [image: image2.wmf]
Since 3 is congruent to 1, we get B1,1 = S1,1 + S2,1 + S1,2 etc as the ‘formula’ and every possible combination is resolvable.  For the minimum number of moves, you have to press each button whose solution is non-zero. If all the lights are lit to start, then you have to press each button once I think.  

I imagine using icons in place of variables to set up the equations.

2 by 3 case

No general solution, so only some configurations can be reached.
3 by 3 case

 I assume that if an index goes to 0 or below or above 3 then its term is automatically zero! Thus the equations are

[image: image3.wmf] 

with solutions thanks to Maple (in Q rather than in mod 2 … but it is easy to translate into mod 2 !!!)

[image: image4.wmf]
Again every configuration can be reached. The ‘all lit’ starting point requires all but 3 buttons pressed (three have an even number of odd coefficients).  Not sure if this is maximal though … interesting general question here!!



































































































































































