The Brasilian Knot T ric k

1 In tro duction

Maria Elisa Sarraf Borelli

Institute for Theoretical Ph ysics

Arnimallee 14

D-14195 Berlin, German y

and

Louis H. Kauffman

Departmen t of Mathematics, Statistics and Computer Science

Univ ersit y of Illinois at Chicago

851 South Morgan Street

Chicago, IL 60607-7045

In this pap er we intro duce a significant v ariant on the famous Chefalo knot

trick [1] that we dub the Brasilian knot trick. It happ ened this way: The first

author of this pap er (a Brasilian of Italian descent), whom we shall refer to

as MEB was b eing shown the Chefalo knot by second author, whom we shall

refer to as LK. All this happ ened long ago and far away in the year 1996 at

an International Conference on Mathematical Physics and Knot T ricks held

at Cargese on the island of Corsica in the midst of a startlingly blue sea. But

we digress. LK having demonstrated the disapp earing nature of the Chefalo

knot, said to MEB ”Now you do it!” MEB to ok up the rop e and tied a knot

that we saw at once was not the Chefalo knot. But even though it was not,

it was in fact not a knot and this new knot that was not a knot b ecame the

Brasilian knot- the sub ject and ob ject of our pap er.

and

2 Brasil Knots

Ac kno wledgmen t. Louis Kauffman thanks the National Science F ounda-

tion for supp ort of this research under grant numb er DMS-920527 7 and the

Institute Henri Poincare and Institute Emile Borel for providing the sub erb

facilities under which this pap er was written. Maria Elisa Sarraf Borelli and

Louis H. Kauffman thank the Nato Adv anced Study Institute held at the

Institut d’Etudes Scientifiques de Cargese from Septemb er 1 to 14, 1996 for

generous supp ort. W e thank Pierre Cartier, Cecile DeWitt-Morette, Hagen

Kleinert, John H. Conway

, Naomi Casp e, Doug Kipping, Claude Bourgeois

and Diane Slaviero for invitations, intro ductions, square dancing (see the ar-

ticle by LK in [2]), rop e and helpful conversations. Both authors thank their

lucky stars.

W e b egin with Figure 1, a depiction of the original Brasilian knot as tied

by MEB on the lunch table in Corsica, under the no onday sun by the deep

blue sea. It surprised us a bit to see this knot app ear. MEB thought it quite

natural at the time. LK was p erturb ed, but determined to push on. And so

he said, ”W ell mayb e your Brasilian version can still b e threaded to make an

unknot that will amaze us!”.

And so they lo oked. And it did make an unknot by a little further thread-

ing just as shown in Figure 2.

But now, says LK, we have to add the ring, and find a threading that

will b e unknotted release the ring. Must we? says MEB. W e must, says

he. See Figure 3.

And eventually they did. It to ok some time. And the stars showed over

the deep blue sea. The ringed release knot is shown in Figure 4. T ry it and

you will see.

Figure 1: Brasilian Knot

Figure 2: Brasilian UnKnot

Figure 3: Brasil With a Ring

Figure 4: The Brasilian Unlinking Ring

−

−

−

3 A F ew More Twists

N N

N .

N N

N N

N

N .

N

N .

N .

N N

N

There are infinitely many Brasilian knots and unlinking rings! In the con-

struction of the Brasilian knot we made two windings, each a full turn, on

the upp er and lower p ortions of a b end in the rop e. The second winding

can b e done any numb er of times and it can also b e done in reverse. This

means that there is a Brasilian knot and knot trick for each integer numb er

where denotes the numb er of times one p erforms the second winding.

The original Brasilian knot and unknot are the case of = 1

The reader who lo oks closely at our pictures of the v arious cases will note

that a winding lab elled full twists consists in 2 + 1 half twists. Normally ,

2 half twists make full twists, but in the handling of the rop e one b egins

the winding on one side of a strand, and ends it on the other side (imagining

the rop e laid nearly flat on a table). This movemen t from side to side creates

the extra half twist in the winding.

Figure 5 shows the case that we call = 1, a Brasilian analogue of

the Granny knot. In this Figure we show b oth the knot and the unknot for

the case of = 1 In Figure 6 the ring release is shown for this case. It is

interesting to note that the Granny knot version of the original Chefalo trick

do es not in any obvious way lead to an unknot or to a ring release. See the

App endix for a discussion of this p oint. In Figure 7 we show the case of the

ring release for = 2 and indicate the general case of arbitrary N. Figure 8

shows the Brasilian Unknot in the case = 2 In Figure 9 we show the setup

for the ring release with = 2 W e trust that these examples and a little

rop ework will convince the interested reader that there is a Brasilian knot

trick for every integer (including zero)! A combination of = 1, = 1

and = 2 makes a sp ectacular demonstration.

N − Figure 5: = 1: The Brasilian Granny Knot

Γ N Figure 6: Ring Release for = 1

N N Figure 7: General and = 2

N Figure 8: The = 2 Brasilian Unknot

N Figure 9: The Ring Release for = 2

− N

4 A Note on P erformance

5 App endix on the Chefalo Knot T ric k

References

The Ashley Bo ok of Knots

F unctional Inte gr ation - Basics and Applic ations

The knots and unknots herein describ ed can b e p erformed by tying them on

a length of rop e whose ends are then held fast by an assistant to the magician

or by the magician herself. An unknot is demonstrated to b e unknotted by

pulling the ends of the rop e until the ”knot” in the middle disapp ears. A ring

is demonstrated to b e unlinked with the rop e by pulling the ends, while an

assistant helps the mass of rop e in the middle disentangle by a little gentle

encouragement, until the ring drops off and the rop e is seen to b e unknotted.

Another metho d in all cases is to tie the ends of the rop e together securely .

The unknot or ring-release unknot can then b e manipulated at will by the

magician or sp ectator until it reveals its secret!

The original Chefalo knot trick is p erformed by starting with a version of the

square knot as shown in Figure 10. The corresp onding unknot is also shown

in Figure 10. In Figure 11 we show the Granny knot as a starting p osition.

There is no direct analogue of the unknot and ring release known to us that

starts from the traditional Granny

. The Brasilian Granny as shown in Figure

5 is our case = 1 and works fine. The Brasilian Granny do es the trick.

[1] C. W. Ashley

, , Doubleday

, New Y ork, Lon-

don, Sydney

, Auckland (1944).

[2] Cecile DeWitt-Morette, Pierre Cartier and Antoine F olacci (editors),

, NA

TO ASI Series -

Pro ceedings of the Nato Adv anced Study Institute held at the Institut

d’Etudes Scientifiques de Cargese from Septemb er 1 to 14, 1996. Plenum

Press, New Y ork and London (1997).

Figure 10: The Chefalo Unknot

Figure 11: The T raditional Granny