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The three axioms above imply that all the morphisms in U/* are cyclic 2-morphisms with
respect to the biadjoint structure each 1-morphism inherits from the definitions above. Hence,
these axioms ensure that topological deformations of a diagram that preserve the boundary result
in a diagram representing the same 2-morphism.
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Proposition 5.5 (Infinite Grassmannian relations). The following product:

((}n +Qn t+@*n t2+.-.+{}n .,;J'+...)

-n—1 —n—1+1 —n—1+42 —n—1+4j
(G v () 2)
- n—1+1 n—1+j

is equal to 1dy, for all n, where t is a formal variable. This is in analogy with the generators of
the cohomology ring H*(Gr(n, 00)) of the infinite Grassmannian (see Section 6):

(L4 xit+x8" 44 xt) + )Lyt + 3ot + -yl +-) = 1.
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and the bimodules giving rise to functors on the module categories.



232U Nkl hrondecmedms

o W= Qlc— G S ; C—Cﬂ*c]/Igmd

)8

({rept + — +at") (S (Tt + —+ T V) =y

ut_‘

ohet € los dig 2k do the dern dam o e Lie
bndle o Boc owr (W M, ) & the line W““/W
k

ek log € fegg 2 ok drontf 4200
.L%/;V\. . HICH\L@" %"ek«/k%— W%%

I " H
‘ )—:ng‘off@?"”;z”%
‘ Y.
s y o— > U dfej‘*'gmvam
N R £, EH, kR £, LU, £ [y
[
N\ 2
M\A\J ’ M



Moc oxpliciMy , wa ok W o= Rle—C .5, 6—Gue)
/ﬂl‘u«m
(et + =+ 0 ) Ueg ) (1 516) (it tr — Ty, £ )
pgoin T, = Oy (N/N«;O and T, 4o gien en g 00T
by Yo dv ditt op

4
2,(8) = ‘gi‘; G ke 6rs,n)as,

e gauralig 8‘*414\:&}%& hcks on Ho-pmed by & o
o Meia, Hl,)’b\'m
Hevn, e e = H(FL(g i, s ), @)

L/_\r -

o= Mep J?\oa wﬂ'ifb




===

— @ [C« —G ) %! ——%k ,E ——Em-e:-o\}

“t bu( .. k40

Wow e dikded A5G oD
31-/:: - s
%Z—?EJ«

Fact —LW\EL = (/\?M W\%;)i:{,l - b?-(gL
> 57[ 20

S readen a\jo\f(,o\%}od\ Muﬁf\/ym
(Mt by % A) € ad 2z _3) o vl
NH,
@Q,C”\.u 7\“!1(,\1 3222”; if i —§| > 1, 8;0; =0;0; ifli—7>1,

9% =0 0:0;4+10; = 0;+10;0;11,
£0; — 0:&ir1 = 1, 0;&i — &i+10; = 1.



while the second two lines imply

(3.35) gé T =
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(3.36)
By repeatedly applying (3.36) one can show that the equation
(3.37)
WK, BT K- R b
o - = o
n n f1 +f2 a—1 n
holds.

In this way we see that requiring an action of &/ on the cohomology rings of iterated partial flag
varieties clarifies the precise form of the relations that should hold on upward oriented strands in
U. Using the adjoint structure we get similar relations on downward oriented strands. Bimodule
homomorphisms of the appropriate degree can also be found for the cap and cup 2-morphisms in
U [Lau08, Section 7]. These maps turn out to be unique up to a scalar.
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Example 3.19. To find the spanning sets for HOMy(F£21,,E1,) we chose a small
interval on each strand of each possible diagram with no self intersections and no double
intersections

£ &
n n
F £ £ F £ £

The spanning sets are given by these diagrams together with arbitrary number of dots on
these intervals and arbitrary products of nonnested dotted bubbles on the far right region.
£

ai n—1+a; n—1+as ai n—1+a; n—1+4+as

%2 n—14+as n—1+ay az n—1+as

F E € F £ €
Showing that these spanning sets are in fact a basis is necessary to prove that our
graded 2Homs lifts the semilinear form on U.
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