Fix Me Or Crush Me – extension
By Michael Slack
I sent an earlier solution to the main body of the problem a little while ago, but since then I think I’ve produced a solution to the extension task at the bottom. Here goes…
Find a matrix M that for any vectors F or Z, fixes F and crushes Z.

If we write  ,  and 
Then we get 2 lists of conditions: those for fixing F, and those for crushing Z.
From F, we can get 6 statements all of forms similar to 

And from Z, we can get 6 statements all of forms similar to

These 6 statements in each list are rearrangements of the conditions, rearranging for  where . I won’t list them here, mainly because all of the subscripts take AGES to type…
These statements can then be equated and rearranged, to get each matrix number in terms of F, Z, and either ,  or , giving the general matrix (If I haven’t got my algebra confused):

In use, this produces a general matrix, that for any values of  SHOULD fix any given F and crush any given Z. However, this formula doesn’t work if any ,(where again ) since that would mean that at least two of the values in the M matrix would feature a division by 0, which is useless for our purposes. But, I am not sure whether this restricts the existence of a matrix M: there could be specific (or at least a less general) solutions for pairs of F and Z which otherwise couldn’t be solved using my generalisation. In that case, my simultaneous equations method would have to suffice.
Seeing as my generalisation can take any values of  , we could simplify the above into a more concise matrix where each , giving us

This is a bit more manageable…!
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