SOLUTION TO “MOVE A MATCH” BY NRICH

a) You could distribute the matches into groups of 1,2,3, and 4. Then take a match from the 2, 3,and 4 piles and put them into the one pile. Hence you get piles of 4,1,2, and 3.

b) With 14 matches, put them in groups of 2,3,4 and 5, and put all the matches into the 1 pile. You then get piles of 5,2,3 and 4, which works.

c) With 18 matches, piles of 3,4,5,6  make piles of  6,3,4,and 5, which works.

d) But why is this? You’ll notice that I always moved the matches into the smallest pile. If I didn’t, the smallest pile would become too small (one match too small, to be precise) to make the same distribution, as it would have had one match taken out of it to inflate another pile.

Also, the inflated pile has the same number of matches that the biggest pile originally had. It needs to do this as the “old” biggest pile has one less match than it originally had- and, as the smallest pile is the only one gaining  matches, it would have to inflate up to the biggest pile’s “old” value. Therefore, as the smallest pile is gaining 3 matches, the biggest and smallest piles have a difference of 3.

The numbers are consecutive (“next to each other”) as, as most piles have to lose one match to get the value of another pile, they must have a difference of 1. You’ll notice, too, that if you have 4 consecutive whole numbers, the biggest and smallest automatically have a difference of 3.

So, for this to “work”, the piles must simply be 4 consecutive whole numbers and the matches just get moved into the smallest one.

So, with 98 matches, I could make it work with piles of 23, 24, 25 and 26. Because the smallest number takes the value of the biggest one and all the others just get “shifted along” to take the value of the pile which was one less than it.

