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Using T and B movies, a virtual curve diagram can be put into a unique normal form with a minimal amount of points. This gives a way to
distinguish two virtual curve diagrams.

The virtual free group

A virtual curve diagram can also be encoded using the "virtual free group" VFn . The virtual free group VFn consists of "valid" words

with "letters" of the form (x;tl,j), where 1 S 1 S N and j € N. Avalid word is one in which the second coordinates are all distinct.
If all the letters of two valid words agree on the first coordinate, and the second coordinates induce the same order, then the words

are considered equivalent. For example, the words (x1,3) (x5, 1)(21,2) and (z1,51)(z5 ", 7)(z1, 23) are equivalent. Additionally

there is the following relation: (xi,j)(xfl,j +1) = (x;l,])(ml,] + 1) = €. Any valid word has a unique normal form of minimal length.
A virtual curve diagram can be encoded by a valid n-tuple of words. An n-tuple is valid when the concatenation of the n words

is valid. The same equivalence applies on the words, except the order induced by the second coordinates of the concatenation must be preserved.

There is a 1-1 correspondence between valid n-tuples and virtual curve diagrams. For example the virtual curve diagram in the top left corner

corresponds to the 3-tuple ((xg, 1), (z2,3) (23, 1) (x5, 2), (x3,3) (1, 1)(:L'§1, 2)) )

The left action of braid and permutation generators

Just the familiar mapping class group action of a braid on a punctured disk
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Claim: The left action on the trivial diagram , is faithful.




