
Light Chasing 

"Light chasing" is a method similar to Gaussian elimination which always solves the puzzle (if a 

solution exists), although with the possibility of many redundant steps. In this approach, rows 

are manipulated one at a time starting with the top row. All the lights are disabled in the row by 

toggling the adjacent lights in the row directly below. The same method is then used on the 

consecutive rows up to the last one. The last row is solved separately, depending on its active 

lights. 

 

These are all the possibilities (effectively) for the last row. Can you solve them all, and hence 

solve any 3x3 grid? 

 

 

 

   

   

   

   

 

   

   

   

 

 

 

   

   

   

 

 

 

 

 

 

 

 

 

 

 

   

   

   

 

 

   

   

   

 

 

 

 

 

 

 

 

 



 

 

 

 

 
 

 



 

𝐿 =  (
0 1 0
1 1 0
0 1 1

)  represents the yellow squares at the start. Aiming to change this to  

(
0 0 0
0 0 0
0 0 0

) by adding the representations of switching the red lights. 

Complete the matrices 𝐴𝑖𝑗 for what the red lights do above: 

 

𝐴11 = (
1 1 0
1 0 0
0 0 0

)     𝐴12 = (
1 1 1
0 1 0
0 0 0

)       𝐴 = ( )       𝐴 = ( ) 

 

 

Complete the additions to check the solution: 

 

 

L + 𝐴11 = (
0 1 0
1 1 0
0 1 1

) + (
1 1 0
1 0 0
0 0 0

)   =  (
1 0 0
0 1 0
0 1 1

)   

 

(
1 0 0
0 1 0
0 1 1

) + 𝐴12 = (
1 0 0
0 1 0
0 1 1

) +  (
1 1 1
0 1 0
0 0 0

) = ( ) 

 

( ) +  𝐴  = ( )+( )=( ) 

( ) +  𝐴  = ( )+( )=( ) 

 

You’ve just checked the solution; to solve it requires solving this matrix equation: 

 


