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In Sylvie and Bruno Concluded, Carolls ability to illustrate math-
emarical ideas in a painless and picturesque way is shown in the
construction of Fortunatus’s Purse from three handkerchicfs. This
purse has no inside or outsde, and so can be considered to contain
the entire wealth of the world.

The passage includes a description of a ‘Paper Ring', or Miibius
band, named after the nineteenth-century German mathemarician
and astronomer August Ferdinand Mébius. This can be made from
a rectangular strip of paper by twisting one end through 180
degrees and then gluing the two ends together, as pictured here.
‘The resulting object has just one side and just one edge: this means
that an insect could travel from any point on it to any other point
without leaving the surface or going over the edge.

Constructing a Mabius band
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An extension of this idea is to start with a rectangular strip and
try to glue both pairs of opposite sides in opposing directions. This
cannot be done i our three-dimensional world, however.

Constructing Fortunatus's purse

‘The resulting object — Fortunatus’s Purse — has the form of a
‘mathematical obiect called a projective plane. Since it canno exist
in three dimensions, the description that follows ceases just before
the task becomes impossible.

We are in a shady nook where afternoon tea is being enjoyed.
Lady Muriel is sewing, while her father (the Earl of Ainslie) and the
narrator look on. Along comes the venerable Mein Herr.




[image: image3.png]Mein Herr: Hemming pocket-handkerchicfs? So that is what the
English miladies occupy themselves with, i it?

Mysel: It s the one accomplishment in which Man has never yet
rivalled Womant

Mein Herr: You have heard of Fortunatus's Purse, Miladi Ab,
5o Would you be surprised to hear that, with three of these
ketle handkerchicfs, you shall make the Purse of Fortunatus
quite soon, quite casly?

Lady Murick: Shall 1 indeed? Please tel me how, Mein Here! Tl
‘make one before | touch another drop of teat

Mein Herr: You shall fist join together these upper comers, the
ight to the right,the left o the lefc; and the opening berween
them shal be the mouth of the Pusse.

Lady Muriel: Noww f | sew the other three edges together, the bag.
is complete?

Mein Herrs Not so, Miladi: the ower edges shall first be joined —
ah, notso! Turn one of them aver, and join theright lower cor-
iner of the one to the e lower corner of the other, and sew the.
Tower edges together in what you would call the wrong way.
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looking bag it makes! But the moral is a lovely one.
Unlimited wealth can only be obrained by doing things i the
soromg way! And how are we to join up these mysterious —
o, mean this mysterious opening? Yes, it is one opening —
thought it was fwo, at first.

Mein Herr: You have seen the puzzle of the Paper Ring? Where
you take a slip of paper, and join its ends together, first
wisting one, s0 a5 o join the upper corner of one end to the
lower corner of the otber?

The Eark 1 saw one made, only yesterday. Muriel, my child,
were you not making one, to amuse those children you had
o tea?

Lady Muril: Yes, | know that Puzzle. The Ring has only one sur-
face, and only one edge. It very mysterious!

Myself: The bag is jusc like that, isn't it Is not the outer surface.
of one side of it continuous with the inner surface of the
other side?





[image: image6.png]Lady Muricl: So it ist Only it isn't a bag, just yet. How shall we
il up this opening, Mein Herr?

Mein Herr: Thus! The edge of the opening consists of four hand-
kerchief-edges, and you can trace it continuously, round and
round the opening: down che right edge of one handkerchicf,
up the lefc cdge of the otber, and then down the left edge of
the one, and up the right edge of the othert

Lady Muriel: So you cant And that proves it 1o be only one
opening!

Mein Herr: Now, this third handkerchief has also four edges,
which you can teace continuously round and round: all you
nced dois o join s four edges to the four cdges of the open-
ing. The Purse i then complete, and its outer surface —

Lady Muriel: [ see! Its outer suface will be continuous with its
inner sucfacet But e wil ake time. Pl sew it up afer tea. But

why do you call it Forrunarus’s Purse, Mein Herr?

Mein Herr: Don't you see, my child — 1 should say Miladi?
Whatever s inside that Purse, is outsde it; and whatever is
outside it is inside it So you have allthe wealth of the world
in that leetle Purse!

Lady Muriel: 'l cercainly sew the third handkerchief in — some.
time, but | wo'n' take up your time by trying it now.





