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The Mo6bius Challenge — Solution

Imagine you go round the (only!) edge of your Mdbius strip, trimming off some small
amount — less than half the width. You will go twice around the whole strip, because
there is only one edge, and will be left with a M6bius strip in the middle, narrower

* than the one you started with. That much is easy to visualise. What you probably
~won't be able to visualise without doing it is what the bit you trim off looks like — in

. fact, it will be a thin loop, twice the length of the original Mdbius strip, with four
twists in it — the original strip only had one.

The best way to see what happens when you cut a Mébius strip in half is to imagine you're trimming off so
much of the original strip that nothing is left in the middle. So you'll only be left with a loop of twice the
length and half the width of the original strip, with four twists in it — the M&bius strip has vanished
completely.

Now it's easy to work out what happens when you mark your strip at one point into n parts, and cut along ez
of them. First cut 1/n of the way in from the side: this will give you a Mdbius strip that is (n—2)/n the width of
the original, and a linked loop of double the length, and width 1/n, with four twists. Then you repeat the
procedure with the Mdébius strip, again trimming off a loop of double the length and width 1/n. You keep
doing this until either:

« If n was even, you are left with a loop of width 2/n, and when you cut this, you finally end up with n/2
linked loops of width 1/n, each with four twists in it.

« If n was odd, you finally end up with a Mdbius strip of width 1/n, and (n—-1)/2 linked loops with twice
the length of the original strip, width 1/n, and four twists.

Do the twist (again)

What you get when you bisect strips with more than one twist also depends on whether the number of twists
even or odd.
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« If you bisect a strip with an even number of twists you get two loops, each with that same number of
twists. So a loop with 2 twists splits into two loops, each with 2 twists, and so on.

« If the number of twists n is odd, you get one loop with 2n + 2 twists. Checking this against the case
we already know, this formula does indeed give us the right result — a strip with 1 twist becomes a
loop with 2+2 = 4 twists.
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Plus is part of the family of activities in the Millennium Mathematics Project, which also includes the NRICH
and MOTIVATE sites.
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