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Motivation

Weak Hopf algebras

@ G. Bohm, F Nill, K. Szlachanyi, Weak Hopf algebras I. Integral
theory and C*-structure, J. of Algebra 221 (1999)

Applications:

Operators theory

Extension of algebras

Space-time models in dimension 2

Solutions to the dynamic Yang-Baxter equation
Reconstruction of categories

© © 6 ¢ ¢
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Hypothesis

Hypothesis

We consider a monoidal category C:

@ strict

@ with split idempotents:
Forany V: A — Awith V = Vo V, exist
Be|C|],i:B—Ap:A—BsuchthatV=iopypoi=idg
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Preliminaries

Algebrain C: a triple A = (A, na, pa) With A € |C| and na € C(A,K)
(unit), ua € C(D ® D, D) (product) such that

pa o (A®mna) =ida = pa o (na ® A) and pa o (ua ® A) = pia o (A ® pip).
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Preliminaries

Algebrain C: a triple A = (A, na, pa) With A € |C| and 75 € C(A,K)
(unit), ua € C(A® A, A) (product) such that

pao (A®na) =ida = ppo (na @A) Y piao (pa @A) = pao (A® pa).

If A, B algebras, f € C(A,B) is a morphism of algebras if
ppo(f@f)="fopus ng ="Ffona.
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Preliminaries

Coalgebrain C : a triple D = (D, ep, dp) with D € |C| and ¢p € C(D,K)
(counit), p € C(D,D ® D) (coproduct) such that

(6D®D)05D:idD:(D®6D)05D and (5D®D)05D:(D®5D)05D.

If D, E are coalgebras, f € C(D, E) is a coalgebra morphism if
(f ®f)05D :5E Of,EE Of =£&D-

v

If A algebra, B coalgebra and f,g € C(B, A), the convolution of f and g
isfAg=pao(f®Qg)odg.
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Preliminaries

Let A be an algebra. A left A-module is a pair (M, ¢y ) with:
M e [C|, ¢m € C(A®M,M) such that

omo (na@M) =idy, omo(A@pm) = omo (ua®@M).

Given (M, ¢om), (N, ¢on), left A-mod, f : M — N is an A-mod morphism
if

eno(ARf)=1opu.
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Preliminaries

Let D be a coalgebra. A left D-comodule is a pair (M, gy ) with:

M e |C|, om € C(M,D®M) such that

(ep®@M)ooy =idy, (D®om)oom = (dp®M)ooy.

Given (M, om), (N, on), left D-comod, f : M — N is a morphism of
D-comod if

onof =(D&f)ooum.
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Weak braided Hopf algebras

Definition

LetD € |Clandtpp : D®D — D ® D morfismo en C. It is said that tp p
satisfies the Yang-Baxter equation if

(tbp®D)o(D®tpp)o(tpp®D)=(D®tpp)o(lpp®D)o(D@1tpp).
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Weak braided Hopf algebras

Definition

LetD € |Clandtpp : D®D — D ® D morfismo en C. It is said that tp p
satisfies the Yang-Baxter equation if

(tbp®D)o(D®tpp)o(tpp®D)=(D®tpp)o(lpp®D)o(D@1tpp).

Definition (Weak Yang-Baxtder operator)

Let D € |C|. A weak Yang-Baxter operator is a morphism
tbp :D®D — D ®D in C such that:
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Weak braided Hopf algebras

Definition
LetD € |Clandtpp : D®D — D ® D morfismo en C. It is said that tp p
satisfies the Yang-Baxter equation if

(tbp®D)o(D®tpp)o(tpp®D)=(D®tpp)o(lpp®D)o(D@1tpp).

Definition (Weak Yang-Baxtder operator)

Let D € |C|. A weak Yang-Baxter operator is a morphism
tbp :D®D — D ®D in C such that:

(al) tp p satisfies the Yang-Baxter equation.
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Definition
LetD € |Clandtpp : D®D — D ® D morfismo en C. It is said that tp p
satisfies the Yang-Baxter equation if

Weak braided Hopf algebras
pefinton ...

(tbp®D)o(D®tpp)o(tbp®D)=(D@tpp)o(tpp®@D)o(Dtpp)

. o

Definition (Weak Yang-Baxtder operator)

Let D € |C|. A weak Yang-Baxter operator is a morphism

tbp :D®D — D ®D in C such that:

(al) tp p satisfies the Yang-Baxter equation.

(a2) There exists an idempotent Vpp : D ® D — D ® D such that:
(a2-1) (Vop®D)o(D® Vpp)=(D® Vpp)o(Vpp ® D),
(a2-2) (Voo ®D)o(D®tpp)=(D®tpp)o (Voo ®D),

(@2-3) (to,p® D)o (D® Vpp) = (D ® Vpp)o (to,p ® D),
(a2-4) tppoVpp =Vppotpp =1tpp.

A\
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Weak braided Hopf algebras

(a3) There exists t; , : D ® D — D ® D such that:

(a3-1) The morphism pppotppoipp : D x D — D x D is an isomorphism
with inverse ppp ot) p cipp :D xD — D x D, where ppp €ipp
are those such that ip p o po.po = Voo ¥ Po.p © ip,p = idpxp With
D x D the image of Vp p.

(33-2) tE)D o VD,D = VD,D o tllj,D = tllj,D.
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Weak braided Hopf algebras

(a3) There exists t; , : D ® D — D ® D such that:

(a3-1) The morphism pppotppoipp : D xD — D x D is an isomorphism
with inverse ppp ot) p cipp :D xD — D x D, where ppp €ipp
are those such that ip p o po.po = Voo ¥ Po.p © ip,p = idpxp With
D x D the image of Vp p.

(63-2) tE)D o VD,D = VD,D o tllj,D = tllj,D.

If (C,®,K,c_ _)is a braided category:
@ The braid cp p satisfies the Yang-Baxter equation

@ The braid tp p := Cp p is a weak Yang-Baxter operator with
Vp,p =idpgp, thp = Cp
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Weak braided Hopf algebras

Definition ( Weak braided bialgebra ( WBB) )

Isa D € C with

C. Soneira Calvo (Univ. da Corufia) Projections of weak braided Hopf algebras 9 de julio de 2012 10/ 34



Weak braided Hopf algebras

Definition ( Weak braided bialgebra ( WBB) )

Isa D € C with

algebra-coalgebra strutcture (D, np, pp), (D, ep,dp)
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Weak braided Hopf algebras

Definition ( Weak braided bialgebra ( WBB) )
IsaD e C with

algebra-coalgebra strutcture (D, np, pp), (D, ep,dp)

and a weak Yang-Baxter op. tp p : D ® D — D ® D with associated
idempotent Vp p such that:
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Weak braided Hopf algebras

Definition ( Weak braided bialgebra ( WBB) )

Isa D € C with

algebra-coalgebra strutcture (D, np, pp), (D, ep,dp)

and a weak Yang-Baxter op. tp p : D ® D — D ® D with associated
idempotent Vp p such that:
(b1) It holds that

(b1-1) pp o Vpp = pp,

(b1-2) Vppo(up ® D) = (up ®D) o (D ® Vpp),

(b1-3) Vppo(D®pup)=(D® up)o(Vpp ®D).
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Weak braided Hopf algebras

Definition ( Weak braided bialgebra ( WBB) )

Isa D € C with

algebra-coalgebra strutcture (D, np, pp), (D, ep,dp)

and a weak Yang-Baxter op. tp p : D ® D — D ® D with associated
idempotent Vp p such that:
(b1) It holds that
(b1-1) pp o Vpp = pp,
(b1-2) VD,D o (,LLD X D) = (MD X D) e} (D ® VD,D)7
(b1-3) Vppo(D®pup)=(D® up)o(Vpp ®D).
(b2) It holds that
(b2-1) VD,D o} 5D = 5[),
(b2-2) (5[) X D) o VD,D = (D X VD,D) o (5D [ D),
(b2-3) (D ®dp)o Voo =(Vop ®D)o(D® dp).
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Weak braided Hopf algebras

(b3) It holds that

(b3-1) tppo(up ®D) =(D® up)o (oo ®D)o(D®tpp),
(b3-2) topo(D® pp) = (up ® D) o (D@ 1tpp) o (tp,0 ® D)
(b3-3) (bp®D)o tpp=(D® tD,D) o (tD,D ® D)o (D ® dp),

(
(b3-4) (D®dp)otpp = (tpp ®D)o (DR tpp) o (dp ® D).

)
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Weak braided Hopf algebras

(b3) It holds that

(b3-1) tppo(up ®D) =(D® up)o (oo ®D)o(D®tpp),
(b3-2) topo(D® pp) = (up ® D) o (D@ 1tpp) o (tp,0 ® D)
(b3-3) (bp®D)o tpp=(D® tD,D) o (tD,D ® D)o (D ® dp),

(
(b3-4) (D®dp)otpp = (tpp ®D)o (DR tpp) o (dp ® D).

)

(b4) dp o pp = (o ® pp) o (D ®tpp ® D) 0 (dp ® dp)-
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Weak braided Hopf algebras

(b3) It holds that

(b3-1) tppo(up ®D) =(D® up)o (oo ®D)o(D®tpp),
(b3-2) topo(D® pp) = (up ® D) o (D@ 1tpp) o (tp,0 ® D)
(b3-3) (bp®D)o tpp=(D® tD,D) o (tD,D ® D)o (D ® dp),

(
(b3-4) (D®dp)otpp = (tpp ®D)o (DR tpp) o (dp ® D).

)

(b4) dp o pp = (up ® pp) o (D@ tpp ® D) o (dp ® dp).

(b5) ep o pp o (up ® D) = ((ep © up) ® (ep © 1p)) o (D ® dp ® D)
= ((ep o ) ® (ep © pp)) © (D @ (t) p © dp) ® D).

(b6) (6p ® D)o dponp = (D@ up ® D)o ((dp ©7p) ® (dp © D))
= (D@ (upothp) ®@D) o ((dp o 1p) ® (dp © 1))
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Weak braided Hopf algebras

Definition (Weak braided Hopf algebra (WBHA))

Is a WBB such that in addition it verifies that:

(b7) There exists a morphism \p : D — D en C ( the antipode of D)
such that:
(b7-1) idp A Ap = ((ep © up) ® D) o (D @ tp,p) o ((p © 7p) ® D),

(b7-2) Ap Aidp = (D ® (ep © pp)) © (to,p0 ® D) o (D ® (dp © 1p)),
(b7-3) Ap Aidp A Ap = Ap.
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Weak braided Hopf algebras

If D is a WBB or a WBHA we define the idempotents:
My = ((ep o pp) ®D) o (D ®tp p) o ((5p © 7p) @ D),

N = (D ® (ep o 1p)) © (to,p ® D) o ((D ® (6p ©1p)).
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Weak braided Hopf algebras

If D is a WBB or a WBHA we define the idempotents:
My = ((ep o pp) ®D) o (D ®tp p) o ((5p © 7p) @ D),

N = (D ® (ep o 1p)) © (to,p ® D) o ((D ® (6p ©1p)).

and the idempotents 15, y Ty:

= (D® (epopup))o((dp onp) ® D),

C. Soneira Calvo (Univ. da Corufia)
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Weak braided Hopf algebras: Examples

@ Classic Hopf algebras, Braided Hopf algebras

@ Weak Hopf algebras
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Weak braided Hopf algebras: Examples

@ Classic Hopf algebras, Braided Hopf algebras
@ Weak Hopf algebras
@ Weak Hopf algebras (WHA for short) in braided categories

o A WBHA H with:
weak Yang-Baxter operator ty y := Cy
Vihn =idyH

/ _ ~—1
tH = Chh
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Yetter-Drinfeld modules over WBHA

Definition (Yetter-Drinfeld modules over WBHA)

Let D be a WBHA. We denote by YD the category of left-left
Yetter-Drinfeld modules over D.

Its objects are the triples (M, oM, pm) With (M, ) a left D-mod,
(M, pm) a left D-comod and:

(1) pm = (LD @ pm) 0 (DR tpp ®M) 0 (dp ® pm) © (np ® M).
(2) 3Ipm:D®M =-M®Dandtyp : M®D — D ®M such that
(o @M)o(D®twp)o((pmowm)®@D)o(D@tom)o (db @ M)
=(up ®pm)o (D®tpp ®M) o (dp ® pm).
Given M,N €B YD, f: M — N inCisin 3YD(M,N) if
foom=pno(D®f)and (D &f)opy =pnof.
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Notation

Notation

Given M, N eB YD, we consider the idempotent
Vmgn :M®N - M ®N

Vimen = (pm @ on) o (D@ tpm ®N) o ((dp omp) @ M @ N)

and denote by M x N, iygn and pugn the image and splitting
morphisms. €D

We denote by Vygn the idempotent

Vimen = (pm @ ) o (D@ tpm @ H) o ((dp o mp) @ M @ H)

and by M x H, iwen and pugn the image and splitting morphisms.
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Indice

e Projections over WBHA
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Projections and WBHA structures

Definition (Projection)

Let D be a WBHA.
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Projections and WBHA structures

Definition (Projection)

Let D be a WBHA.
A projection over D is a triple (B, f, g) with

B un WBHA,

f:D — B,g:B — D WBHA morphisms such that g of = idp and:

(i) B®(fog))otgg =tggo((fog)®B),
(i) (fog)®B)otgg =tggo(B®(foQ)).
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Projections and WBHA structures

Definition (Projection)

Let D be a WBHA.
A projection over D is a triple (B, f, g) with

B un WBHA,

f:D — B,g:B — D WBHA morphisms such that g of = idp and:

(i) B®(fog))otgg =tggo((fog)®B),
(i) (fog)®B)otgg =tggo(B®(foQ)).

A morphism h : B — B’ of projections (B, f,g), (B’,f',g’) is

WBHA morphism such thathof =f', g’oh=g.
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Projections and WBHA structures

Definition (Projection)

Let D be a WBHA.
A projection over D is a triple (B, f, g) with

B un WBHA,

f:D — B,g:B — D WBHA morphisms such that g of = idp and:

(i) B®(fog))otgg =tggo((fog)®B),
(i) (fog)®B)otgg =tggo(B®(foQ)).

A morphism h : B — B’ of projections (B, f,g), (B’,f',g’) is

WBHA morphism such thathof =f', g’oh=g.

The class of projections and its morphisms constitute Proj(D).
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Projections and WBHA structures

Proposition

Let D be a WBHA and (B, f,g) € Proj(D).

The morphism g8 :=idg A (f o A\p 0 g) : B — B is idempotent.
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Projections and WBHA structures

Proposition

Let D be a WBHA and (B, f,g) € Proj(D).

The morphism g8 :=idg A (f o A\p 0 g) : B — B is idempotent.

Notation

Bp the image of g8,

pS:B — Bp, i :Bp — B the splitting morphisms of g5.
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Projections and WBHA structures

Let D be a WBHA and (B, f,g) € |Proj(D)|. It holds that:
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Projections and WBHA structures

Let D be a WBHA and (B, f,g) € |Proj(D)|. It holds that:

iB (B®g)ods
Bb —2+ B B®D

(B@(Mpog))ods

is an equalizer diagram.
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Projections and WBHA structures

Proposition
Let D be a WBHA and (B, f,g) € |Proj(D)|. It holds that:

iB (B®g)odgs
Bb —2+ B B®D
(B® (M5 09))ods

is an equalizer diagram.
peo(B®f)
B®D B
pg o (B @ (f o))
is a coequalizer diagram.

Pp
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Projections and WBHA structures

Let D be a WBHA and (B, f,g) € |Proj(D)].
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Projections and WBHA structures

Proposition

Let D be a WBHA and (B, f,g) € |Proj(D)].

Then (Bp, s, . 08,) €3 VD
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Projections and WBHA structures

Let D be a WBHA such that 3 \5*, (B,f,g) € [Proj(D)|.
It holds that (Bp, 1g,, , 18, €8, » 9B, ) IS @ WBHA with:
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Projections and WBHA structures

Let D be a WBHA such that 3 \5*, (B,f,g) € [Proj(D)|.
It holds that (Bp, 1g,, , 18, €8, » 9B, ) IS @ WBHA with:

weak Yang-Baxter op:
ts,.Bo = (¢By ® Bp) o (D ® g, ;) © (08, ® Bp)
with rBD7BD =S (pg (%9} pg) o tB,B o (lg & Ig) : BD (29 BD — BD (29 BD7

B, = P oMB, kB, = PB o g o (i§ ®if),
ep, =g oib, Jg, = (PE @ pE)odgoib)

antipode the factorization through (Bp, ig) of (f o g) A Ag o iif.
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Index

Q Aplication to the braided case
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The braided case

Let C be a braided category and H a WHA in C.
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The braided case
Let C be a braided category and H a WHA in C.

If C is a braided category and H a WHA such that HAgl

Then 1 YDis braided monoidal.
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The braided case
Let C be a braided category and H a WHA in C.

If C is a braided category and H a WHA such that HAgl

Then 1 YDis braided monoidal.

Given M, N € BYD, its productis M x N.
The braid is given by:

™,N ‘= PNeM OtM,N OiM®N M xN—=NxM

with tyn = (v @ M) o (H@ cun) o (em @N) M @N - N @M
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The braided case
Let C be a braided category and H a WHA in C.

If C is a braided category and H a WHA such that HAgl

Then 1 YDis braided monoidal.

Given M, N € BYD, its productis M x N.
The braid is given by:

™,N ‘= PNeM OtM,N OiM®N M xN—=NxM
with tyn = (on @ M) o (H@cupn) o (om ®N) :M®N — N @M and

-1 ._ / H .

with t}, y = Cyy © (e ® M) o (el @ M) o (N @ Agt @ M) o (N @ ou).
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The projection theorem in the braided case

Let C be a braided cat., H a WHA such that 3)\;1,
(D,up,Mp, ep, Ap, A\p) a WHA in HYD.
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The projection theorem in the braided case

Let C be a braided cat., H a WHA such that 3)\;1,
(D,up, Mp, ep, Ap, A\p) @ WHA in HYD.
Then (D, 7p, ip, €p, 0p, Ap) is @ WBHA in C. €EIED CIEIEED

C. Soneira Calvo (Univ. da Corufia) Projections of weak braided Hopf algebras 9 de julio de 2012



The projection theorem in the braided case

Let C be a braided cat., H a WHA such that 3)\;1,
(D,up, Mp, ep, Ap, A\p) @ WHA in HYD.
Then (D, 7p, ip, €p, 0p, Ap) is @ WBHA in C. €EIED CIEIEED

o =UpoPLony, Hup = MpoPpgD,
ep = ey oiLo€c, Op =Iipgp °Ap,

and weak Yang-Baxter operator

top =(vp®D)o(H®cpp)o(op ® D).
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The projection theorem in the braided case

Let C be a braided cat., H a WHA such that 3)\;1,
(D,up,Mp, ep, Ap, A\p) a WHA in HYD.

Then (D, 1p, iip, €D, 0p, Ap) is @ WBHA in C. €EIED CIIEIED

o =UpoPLony, Hup = MpoPpgD,
ep = ey oiLo€c, Op =Iipgp °Ap,

and weak Yang-Baxter operator

top =(vp®D)o(H®cpp)o(op ® D).

Moreover:
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Weak smash biproduct

Let H be a WHA in C and (D, up, Mp, ep, Ap, Ap) @ WHA in {VD.
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Weak smash biproduct

Let H be a WHA in C and (D, up, Mp, ep, Ap, Ap) @ WHA in {VD.

We define the weak smash biproduct of D and H
(D X H,7bxH, UDxH»>EDxH> ODxH»> ADxH):
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Weak smash biproduct

Let H be a WHA in C and (D, up, Mp, ep, Ap, Ap) @ WHA in {VD.

We define the weak smash biproduct of D and H
(D X H,7bxH, UDxH»>EDxH> ODxH»> ADxH):
NbxH = PoeH © (b @ 1K),
1DxH = PpeH (kD @) (D@ ((¢p ®H)o(H®Ch p)o(dp®@D))®H)
o(ipgH @ IpgH),
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Weak smash biproduct

Let H be a WHA in C and (D, up, Mp, ep, Ap, Ap) @ WHA in {VD.

We define the weak smash biproduct of D and H
(D X H,7bxH, UDxH»>EDxH> ODxH»> ADxH):
NbxH = PoeH © (b @ 1K),
1DxH = PpeH (kD @) (D@ ((¢p ®H)o(H®Ch p)o(dp®@D))®H)
o(ipgH @ IpgH),
epxH = (ép ® €n) o ipgH,
dpxH = (PoeH ® PpeH) © (D @ ((un ® D) o (H @ Cp H)
o(op ®H)) ®@H) o (dp @ n) © ipeH;
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Weak smash biproduct

Let H be a WHA in C and (D, up, Mp, ep, Ap, Ap) @ WHA in {VD.

We define the weak smash biproduct of D and H
(D X H,7bxH, UDxH»>EDxH> ODxH»> ADxH):
NbxH = PoeH © (b @ 1K),
1DxH = PpeH (kD @) (D@ ((¢p ®H)o(H®Ch p)o(dp®@D))®H)
o(ipgH @ IpgH),
epxH = (ép ® €n) o ipgH,
dpxH = (PoeH ® PpeH) © (D @ ((un ® D) o (H @ Cp H)
o(op ®H)) ®@H) o (dp @ n) © ipeH;
AbxH = PpgH O (¢p @H)o(H®cy p)o((dn oAy oun )@ Ap)o(H®Cp 1)
o(op ® H) oipgH-
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Weak smash biproduct

Let H be a WHA, (D,up, mp, ep, Ap, \p) a Hopf algebra in HyD:
Then the weak smash biproduct D x H is a WHA in C.
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The projection theorem in the braided case

Let H be a WHA such that 3 \;*, (B, f,g) € |Proj(H)|. Then:

(Bu,Ug,,Mg,,,€p,,Ag,, s, ) is a Hopf algebra in TyD.
B ~ By x H as WHA ( By x H the weak smash biproduct).

B - — i
ug, =:pgofoi,, mg, = pug, oip, B,

._ B ._
ep, ‘= PLogoiy, Ap, :=PB,eB, ° By,

A, =P o ((fog)AXg)oif.

C. Soneira Calvo (Univ. da Corufia)

Projections of weak braided Hopf algebras

9 de julio de 2012



The projection theorem in the braided case

Proposition

Let H be a WHA such that 3 A%,

D = (D, up, Mp, ep, Ap, Ap) @ Hopf algebra in 1yD,
D = (D, np, b, €D, o, Ap) the WBHA in C

D x H the weak smash biproduct.
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The projection theorem in the braided case

Proposition

Let H be a WHA such that 3 A%,

D = (D, up, Mp, ep, Ap, Ap) @ Hopf algebra in 1yD,
D = (D, np, b, €D, o, Ap) the WBHA in C

D x H the weak smash biproduct.

Then:

(i) (D x H,f:=pogn o (o ®@H),§ = (ep @ H) oipgn) € [Proj(H)|.
[ <G

(i) D ~ (D x H)y as WBHA.
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The projection theorem in the braided case

If H is a WHA such that 3 A\ "
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The projection theorem in the braided case

If H is a WHA such that 3 A\ "

There exists a category equivalence Proj(H) ~ HA(HYD).
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The projection theorem in the braided case

If H is a WHA such that 3 A\ "

There exists a category equivalence Proj(H) ~ HA(ﬂyD).

F:Proj(H) — HAHYD)
(Bafag) — (BHauBHamBHaeBHaABHa)\BH)

a:B—=B" +— oy :By — B[ factorization of a o {8 )
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The projection theorem in the braided case

If H is a WHA such that 3 A\ "

There exists a category equivalence Proj(H) ~ HA(ﬂyD).

G: HARYD) — Proj(H)
(D’uDymDaeDaAD’)‘D) — (D X HapD®H 0 (77D X H)a(gD X H)O iD®H:

r:D— D’ — r xH
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Monoidal structure of BYD

@ Base Object: D = Im(M}),
@ Associativity constraints aynp : M X (N xP) = (M xN) xP

amM NP = PmxN)ep © (PMen ® P) o (M @ ingp) © ing(Nnxp)-
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Monoidal structure of BYD

@ Base Object: D = Im(M}),
@ Associativity constraints aynp : M X (N xP) = (M xN) xP

amM NP = PmxN)ep © (PMen ® P) o (M @ ingp) © ing(Nnxp)-

@ Unity constraints:

v = ¢mo (iL®M)oip gm,

wm=pmosmo (M@ (Mot oi))oimep,,

w = Poam © (PL® em) © ((db 0 7p) @ M),

ty' = Pmap, © (oM @ PL) o (D @ sw) o ((dp o np) @ M).
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Projections and WBHA structures

Let D be a WBHA and (B, f,g) € |Proj(D)].
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Projections and WBHA structures

Proposition

Let D be a WBHA and (B, f,g) € |Proj(D)].

Then (BDangD7 QBD) EB yD
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Projections and WBHA structures

Let D be a WBHA and (B, f,g) € |Proj(D)].
Then (Bp, ¢g, . 08,) €5 YD with

vB, =P o up o (f@if), o, = (@ ®pB)odpoib,

and:
tay,0 = (9 ®PR)otggo(ig ©f), top, = (P ®Q)otsgo (f ®IF).
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Projections and WBHA structures

Let D be a WBHA such that 3 \;*, (B,f,g) € |Proj(D)|.
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Projections and WBHA structures

Proposition

Let D be a WBHA such that 3 \5*, (B,f,g) € |Proj(D)|. Taking:
Bo.80 = (PE ® Pg) otag o (if ®i5) : Bo ® Bp — Bp @ Bp,

MBy.By = (P8 ® P3) otggo (i5 ®ig) : Bp ® Bp — Bp ® Bp,
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Projections and WBHA structures

Proposition

Let D be a WBHA such that 3 \5*, (B,f,g) € |Proj(D)|. Taking:
Bo.80 = (PE ® Pg) otag o (if ®i5) : Bo ® Bp — Bp @ Bp,

MBy.By = (P8 ® P3) otggo (i5 ®ig) : Bp ® Bp — Bp ® Bp,

the arrow tBDvBD : Bp ® Bp — Bp ® Bp

tBDvBD = (SDBD ® BD) © (D ® rBD,BD) 9 (QBD ® BD)

is a weak Yang-Baxter operator
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Projections and WBHA structures

Proposition
Let D be a WBHA such that 3 \5*, (B,f,g) € |Proj(D)|. Taking:
Bo,8, = (PE ©Pg) otgg o (if @ip) : Bo ® Bp — Bp @ Bp,

MBy.By = (P8 ® P3) otggo (i5 ®ig) : Bp ® Bp — Bp ® Bp,

the arrow tBDvBD : Bp ® Bp — Bp ® Bp

tBDvBD = (SDBD ® BD) © (D ® rBD,BD) 9 (QBD ® BD)

is a weak Yang-Baxter operator with

th 8, = "85, © (9B, ® Bp) o (t5, p ® Bp) o (Bp ® ((A\5" ® Bp) 0 g5,))

o
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