
Handout on open-closed 2-dimensional bordisms

The category Bord2 of closed bordisms is freely generated as a symmetric
monoidal category1 by generators Gc and relations Rc:

Gc : , , ,

Rc : = , = ,

= = , = = ,

= = , =

The category Bordo
2(B) of open bordisms with boundary conditions B is freely

generated as a symmetric monoidal category by generators Go and relations Ro:

Go :

c b b a

ac

,

cbba

a c

,
a a

,
aa
, for all a, b, c ∈ B

Ro : = , = ,

= = , = = ,

= = , =

1This means that, up to the identities in the relations, every bordism can be obtained by
vertically and horizontally composing a finite number of generators.
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The category Bordoc
2 (B) of open-closed bordisms with boundary conditions B is

freely generated as a symmetric monoidal category by generators Gc,Go,Goc and
relations Rc,Ro,Roc:

Goc :

a a

,

aa

Roc : = , = ,

= , = ,

bb

aa

=

b b

a a

The last relation, giving rise to the Cardy condition, can be understood as the
sequence of diffeomorphisms:
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b b
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=
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