Reidemeister 2

A@{X2,4,3,1[S5 T1, X3,a,6,5} = A@{P1,5[T], P2,6[S1}
True
A@{X3,1,2,4[S5 T1, Xe,5,3,4} = A@{P1,5[T], Ps,2[S]}

True

Reidemeister 1
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{R@(X3,3,2,1} = TTV2 A@ (P12}, A@{Xy,2,3,3) = 1'% A@(Py,2),

A@{Xy,3,3,2} = 2 A@{P1,5}, A@{X3,1,2,3} = 73’2 -ﬂ@(PLz}}
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{True, True, True, True}

(So we have an invariant, up to rotation numbers).

Overcrossings Commute but Undercrossings don't

A@{X2,7,5,15 X3,4,6,7} = A@{X3,7,6,15 X2,4,5,7}
True
«ﬂ@{il,zn,s: i7,3,4,6} = «9‘@{?1,3,7,6: i7,1,4,5}

False

Conway's Second Set of Identities

(see [Co])
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A@{Xz,4,3,1[Vs U], Xa,6,5,3} + A@{X1,2,4,3[Us V], X3,4,6,5} =
(u:./z V72, g2 V—1/2) A@(Py,s[ul, Paslv]}
True

7@{Xa,1,6,3[V5 Uls X3,2,5,4} + A@{X1,6,3,a[U; V], Xo,5,2,3} =
(ullz v»l/z + u»l/z v1/2) \ﬂ@{Pl,S [u] N PZ,S [V] )

True

Reidemeister 3

A@{X2,5,4,1[ T2, T1l, X3,7,6,5[ T35 T1l, X6,9,8,4} =
A@{X3,5,4,2[ T3, T21, Xa,6,8,1[T35 T1], X5,7,9,6}

True

The Relation with the Multivariable Alexander Polynomial

MVA = u™¥2y 1212 (y_1) (v-1) (Ww-1);
A = {X1,12,2,13[U, V1, X13,2,6,35 X8,4,9,35 Xa,10,5,95 X6,17,7,16 [V> W],
X1s,8,16,7> X14,10,15,115 711,17,12,14]' // A // Last // Factor
(-1+u)2 (-1+v) (-1+w) (Wedge[] - X5~ &)
uv
A=u? (u-1) P v 2 w2 MVA (Wedge[,] - Xs A &1)
True

The Conway Relation (see [Co])
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A@{Xz,3,4,1[T> T1} - A@{X1,2,3,4[T, T1} = (T2 - T2) @@ {P1,4[T], P2,3[T1}

True

Virtual versions (Archibald, [Ar])
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A@{Xz,3,4,1} + A@{Xz,1,4,3) = (11/2 + 1;1/2) A@{P1,3, P3,4}
True
A@{X1,2,3,a} + A@{X1,4,3,2} = (f;/Z + 1551/1) A@{P1,3, Pz,4}

True

Video and more at http://www.math.toronto.edu/~drorbn/Talks/MoscowByWeb-2104/
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