QUANTISED BORCHERDS ALGEBRAS AND HALL
ALGEBRAS

BASED ON THE TALK BY DIETER VOSSIECK

ASSUMPTION.
Throughout the talk I' will be a fixed finite quiver without oriented
cycles and k a fixed finite field of cardinality ¢. Moreover, by ind I
we denote a set of chosen representatives of the isomorphism classes of
representations of I' over q.

DEFINITION.
Put
7 = RindTI’
Observe that
H = @ jiﬂom
a€eNIg

where
Iy :=R{A €indI' | dim A = a}.

In 47 we introduce the multiplication by

A B = gldimAdimB)/2. ( Z oSy C),

CeindT

where

gXB =#{X CC|C/X ~Aand X ~ B}
and (—, —) is the Euler homological form.
In S we also have the comultiplication o : 7 — 7 ® 7 defined by

. | Aut B - | Aut O
5(14) — q(dlmB,dlmC) . gA . i (B ® C),
B,c%;dr Be | Aut A

which is coassociative and have the counit € : 5 — R given by
S FH
Moreover, if we define the multiplication in 7 ® ¢ by
(A® B) - (C ® D) := g8mBAmO2 (4. 0)® (B- D)),
where

(@, 8) := (a, 8) + (B, q),

then § becomes a homomorphism of algebras.
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Next, if we define the symmetric pairing 5 x ¢ — R by

—1 ~Y
(A|B):: | Aut A| A=~ DB,
0 A+ B,

then
(A B-C)=(6(4) | B&C),
where
(B/ ® Cl | BI/ ® Cl/) e (B/ | B//) . (Cl ‘ C/I>'

For o € NI'g, v # 0, let .7 be the orthogonal complement in .77, of
> Hp- A, (with respect to the above pairing), where the sum runs over
all 3,~v € NI'g, 3,7 # 0, such that 3 + v = a. Choose an orthonormal
basis (0;)icr, in JZ!. Let I be the disjoint union of all I,,. For ¢,5 € I
we put

(i,5) = (a, )
provided ¢ € I, and j € I.
Let %, be the R-algebra generated by E;, i € I, and relations
for 7,5 € I such that (i,7) = 0, and

1—(i,j i

OIS Gl L) WE NSO
1€[0,1—(3,5)] ¢

for i,j € I such that (i,7) = 2, where

n/2 _ _—n/2

{n} = (21/2 _ 31/27
1 n =20,
{n}t:= {{1} A{n} n>0,

and
n\ {n}!
{k} SR - {n— kY
THEOREM.

The map %, —  given by E; — 0;, i € I, is an isomorphism of
algebras.



