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McKAY QUIVERS AND EXTENDED DYNKIN DIAGRAMS 
BY 

MAURICE AUSLANDER1 AND IDUN REITEN2 

ABSTRACT. Let k be an algebraically closed field and G a finite nontrivial 
group whose order is not divisible by the characteristic of k. Associated with 
an m-dimensional representation of G is the McKay quiver, whose vertices 
correspond to the irreducible representations of G. We show that if m = 2, 
then the underlying graph of the separated McKay quiver is a finite union of 
extended Dynkin diagrams. 

Introduction. Throughout this paper let k denote an algebraically closed field 
and G a finite nontrivial group whose order is not divisible by the characteristic 
of k. Denote by VI"'" Vn the non isomorphic irreducible representations of G 
over k. Associated with a fixed m-dimensional representation V of G (or with 
a group homomorphism G ---+ GL(m, k)), there is the following quiver, that is, 
a set of vertices with arrows between the vertices. The vertices are in one-one 
correspondence with the Vi, and if we write V Q9k Vi = Uj=1 ti)V) , there are 
tij arrows from Vj to Vi. This quiver is called the McKay quiver associated with 
(G, V), or with G ---+ GL(m, k). 

An interesting occurrence of the extended Dynkin diagrams for these McKay 
quivers was observed by McKay [10]: If in the McKay quiver for G C SL(2, C), 
where C denotes the complex numbers, each . ~ . is replaced by . -', we have 
one of the extended Dynkin diagrams An, Dn, E6 , E7 , E8 , which occur respectively 
for the cyclic, binary dihedral, binary tetrahedral, binary octahedral and binary 
icosahedral groups. Furthermore, the corresponding Dynkin diagram is the same 
as the one occurring in the minimal resolution of singularities for the quotient 
surface C 21G (see [3]). Various explanations have been given for this occurrence of 
extended Dynkin diagrams, some of which at the same time explain the connection 
with resolution of singularities [7, 12, 6, 8]. 

The aim of this note is to prove a generalization of McKay's observation to arbi-
trary two-dimensional representations. We recall that if Q is a quiver with vertices 
VI, ... ,Vn , then the separated quiver Q has as vertices VI, ... , Vn , V~, ... , v~, and 
for each arrow Q:: Vi ---+ Vj in Q, we have an arrow a: Vi ---+ V; in Q. We prove that 
the underlying graph IQI of the separated McKay quiver Q for G ---+ GL(2, k) is a 
disjoint union of extended Dynkin diagrams. This has been proved independently 
by Lenzing (private communication). Also for G ---+ GL(m, k) with m > 2, this is 
never the case. Based upon simple combinatorics and some properties of subgroups 
of SL(2, k), we explain why McKay's observation can be regarded as a special case 
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of our result, and we also study the relationship with the work of Happel, Preisel 
and Ringel [7J. It is interesting that this occurrence of extended Dynkin diagrams 
is intimately connected with their occurrence for tame hereditary finite dimensional 
k-algebras. 

In the theory of finite dimensional k-algebras the study of quivers plays an impor-
tant role. With a k-algebra A there is associated a (Gabriel) quiver in the following 
way. The vertices correspond to the non isomorphic indecomposable projective A-
modules. The number of arrows from the vertex of P to the vertex of Q is the 
multiplicity of Q IrQ in r P Ir2 P, where r denotes the radical of A, or equivalently, 
the multiplicity of Q in E, where E ~ P ~ PlrP ~ 0 is a minimal projective 
presentation. In particular there is a one-one correspondence between the quivers 
with a finite number of vertices and arrows and the basic k-algebras with r2 = O. 
Here the k-algebra associated with a quiver is the path algebra modulo the rela-
tions generated by composition of two paths. This way there is a radical square 
zero algebra associated with (G, V), via the McKay quiver. In addition to using 
work of Auslander [1J on the connection between McKay quivers and skew group 
rings, it is this interpretation which enables us to use results on finite dimensional 
algebras to prove our result. 

There is also another type of quiver, the AR-quiver, often associated with a 
module category over a ring, in the cases where almost split sequences exist for 
certain subcategories, like for the category of finitely generated modules in the case 
of finite dimensional k-algebras. For these quivers there are heC1vy restrictions on 
which ones can occur, and answering such questions is interesting for classification 
problems. It is interesting that McKay quivers also have this other connection 
with ring theory, as they in some cases can be interpreted as AR-quivers. Hence 
the computation of McKay quivers is interesting from this point of view. For 
Auslander has shown that the AR-quivers for the reflexive modules over the fixed 
ring k[[X, YJJG, with the natural action of G, is isomorphic to the McKay quiver 
when G c GL(2, k) is a finite subgroup with no pseudoreflections [1J. By giving the 
McKay quiver a natural structure of translation quiver, we get an isomorphism of 
translation quivers. As an illustration of our results we give the structure of these 
McKay quivers. 

Theorem 1 was announced at ICRA IV in Ottawa 1984. We would like to thank 
J. Carlson for discussions on some of the material in §2. 

1. The main result. The principal aim of this section is to prove 

THEOREM 1. Let k be an algebraically closed field and G a finite nontrivial 
group whose order is not divisible by the characteristic of k. If Q denotes the 
McKay quiver of some G ~ GL(m, k), we have the following: 

(a) Ifm = 2, then the underlying graph IQI of the separated McKay quiver Q is a 
finite disjoint union of copies of the extended Dynkin diagrams An, Dn, E6 , E7 , Eg. 

(b) If m > 2, IQI is a disjoint union of graphs, which are neither Dynkin nor 
extended Dynkin. 

To prove this theorem we need the following lemmas, the first one being a direct 
consequence of [1, §1]' and the other two dealing with finite dimensional algebras. 
We recall that if G is a finite group acting on a ring A, then the skew group ring AG 
has the same elements and addition as the ordinary group ring, and multiplication 
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is induced by (>.g)(>.'g') = >.g(>.')gg'. We also point out that G -> GL(m,k) gives 
a natural action of G on S = k[[X1 , ... ,XmJ]' and hence also on A = S/(radS)2. 

LEMMA 2. Let A = k[[X1 , ... ,XmJ]/(Xll ... ,Xm)2 with G acting as induced 
from G -> GL(m, k) and such that the order ofG is not divisible by the characteristic 
of k. Then the skew group ring AG is Morita equivalent to the radical square zero 
algebra given by the opposite of the McKay quiver for G -> GL(m, k). 

PROOF. This follows directly from [1], since (rad S)SG = rad SG, and hence 
SG/(radSG)2 ::::: S/(radS)2G. This shows that AG and SG have the same asso-
ciated quiver, and the quiver for SG is shown in [1, §lJ to be the opposite of the 
McKay quiver for G -> GL(m, k). 

LEMMA 3. Let A be a basic finite dimensional k-algebra with r2 = 0, and G 
a finite group acting on A whose order is not divisible by the characteristic of k. 
Denoting by r A the ring (A~r Air)' and considering the induced action of G on r A, 

we have rAG ::::: rAG. 

PROOF. We use that since the order of G is invertible in A, rad AG = rAG = rG 
and (A/r)G::::: AG/radAG. 

LEMMA 4. Let A be an indecomposable finite dimensional path algebra of a 
quiver Q over k and G a finite group acting on A such that the order of G is not 
divisible by the characteristic of k. 

(a) If IQI is extended Dynkin, then every indecomposable ring summand of AG 
is Morita equivalent to the path algebra of an extended Dynkin diagram. 

(b) If IQI is neither Dynkin nor extended Dynkin, then any indecomposable ring 
summand of AG is Morita equivalent to the path algebra of a quiver Q', where IQ'I 
is neither Dynkin nor extended Dynkin. 

PROOF. The finite dimensional path algebras over k are known to be exactly 
the basic finite dimensional hereditary k-algebras. We denote by D the ordinary 
duality and by Tr the transpose, and recall that for an hereditary algebra A an 
indecomposable A-module is said to be preprojective if it is of the form (Tr D)i P 
for P projective, and preinjective if it is of the form (D Tr)i I for I injective [4J. C 
is DTr-periodic if (DTr)iC::::: C for some i > O. It is known that IQI is extended 
Dynkin if and only if every indecomposable finitely generated A-module is pre-
projective, preinjective or D Tr-periodic, and for each noninjective indecomposable 
projective P no (Tr D)i P is injective (see [2]). It is further known that a finitely 
generated A-module C is projective (injective) if and only if AG Q9A C is, and we 
know from [l1J that if 0 -> A -> B --7 C -> 0 is an almost split sequence, then 
o -> AG Q9 A A -> AG Q9 A B -> AG Q9 A C -> 0 is a direct sum of almost split sequences. 
Further we know that A ::::: D Tr C when 0 -> A -> B -> C -> 0 is almost split, 
that a A-module C is a direct summand of the A-module AG Q9A C, and that every 
indecomposable AG-module is a summand of some AG Q9A C. The proof follows 
easily by combining these facts. 

If A is a finite dimensional k-algebra with r2 = 0, it is well known and easy to see 
that the quiver for r A is the separated quiver for A (and that r A is an hereditary al-
gebra stably equivalent to A). The quiver Q for A = k[Xll ... , XmJ/(X1 , ... , Xm)2 
IS 

(1 vertex, m loops) 
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and for r A is 
._...!..-~>. (m arrows). 

) 

The separated quiver for AG is the quiver of r AG ~ (r A)G. Our claim now follows, 
since IQI is extended Dynkin if m = 2 and neither Dynkin nor extended Dynkin if 
m > 2. This finishes the proof of the theorem. 

We next show that McKay's observation can be deduced from Theorem 1 by 
using some group theoretic facts in addition to a combinatorial argument, so that 
our result can be viewed as a generalization. We also recover the diagrams in [7] 
for the case of a selfdual representation, in the algebraically closed case. For this 
the following combinatorial lemma is essential. 

LEMMA 5. Let Q be a connected quiver such that for any two vertices v and w, 
the number of arrows from v to w is the same as the number of arrows from w to 
v, and denote by II Q II the graph obtained by replacing each pair 

.~. by·-· andObyO. 

(a) IfQ has no loops Qand IQI is a disjoint union of extended Dynkin diagrams, 
then IIQII is an extended Dynkin diagram. 

(b) If IQI is a disJ'oint union of extended Dynkin diagrams, then IIQII is an 
extended Dynkin diagram or of the form 

C·-e. - . ·-0 or C-.' /' "-_."'. 
PROOF. (a) If IIQII is a tree (with single edges), it is easy to see that IQI is a 

disjoint union of two copies of the same tree. If IIQII contains a cycle, which by 
assumption is not a loop, then clearly IQI contains a cycle, and if one of the vertices 
in the cycle in IIQII is connected with a vertex not in the cycle, the same will be 
the case for IQI. Since Q is assumed to be connected, the claim follows. 

(b) Assume that Q has loops, and let Q' denote the quiver obtained from Q by 
removing the loops. It is easy to see that when IQI is a disjoint union of extended 
Dynkin diagrams IIQ'II cannot contain any cycle, so that IIQ'II must be a tree, and 
10 I is a union of two copies of this tree, which must be a proper subdiagram of 
an extended Dynkin diagram. For each loop in Q there will be an edge connecting 
the two trees in IQI. Since IQI is extended Dynkin, it is easy to see that the claim 
follows. 

Now let Q be the McKay quiver of a finite nontrivial subgroup G of SL(2, k). Q 
is connected because G is a subgroup of GL(2, k) (see [7]), using the fact that Gis 
cyclic or of even order we get that Q has no loops (see [13]). Also the number of 
arrows from v to w is known to be the same as the number of arrows from w to v 
(see [7, 12]). 

We end this section by remarking that in addition to the fact that information 
about the McKay quiver is gotten by considering the associated finite dimensional 
algebra with radical square zero, this correspondence also gives new insight into 
the relationship between the finite dimensional path algebras of extended Dynkin 
diagrams (which are known as the basic tame hereditary algebras), whose radical 
square is zero. It was shown in [11] that some different tame hereditary algebras 
were related via the skew group algebra construction with cyclic groups. It now 
follows that any indecomposable hereditary k-algebra (char k = 0) with radical 
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square zero can, up to Morita equivalence, be obtained as a direct summand of a 
skew group algebra of the path algebra of . =t . (see also [9]). 

2. Some McKay quivers. In this section we assume k = C. If G is a finite 
subgroup of SL(2, C), then G has no pseudoreflections, that is, no element with 1 
as eigenvalue of multiplicity 1. The McKay quivers for arbitrary finite subgroups G 
of GL(2, C) with no pseudoreflections are of special interest since they by [1] give 
AR-quivers for the reflexive modules over the fixed ring C[[X, Yll G . At the same 
time illustrating our main result, we give some classes of examples of McKay quivers 
containing the finite subgroups of GL(2, C) with no pseudoreflections (see [3] for a 
list of these groups). It is convenient to first introduce the following constructions 
of quivers. 

For a tree T and a positive integer s, the quivers (T, s) and [T, s] are defined as 
follows. In both cases the vertices are {(v, i); VET; 0 S i < s}. For each edge 
. - . in T we have arrows (v, i+ 1) ---+ (w, i) and (w, i+ 1) ---+ (v, i) in (T, s), where 
v w 
addition is modulo s. Assigning + or - to the vertices of T in such a way that 
neighbours have opposite sign, we have for each -:- - ~ in T, arrows (v, i) ---+ (w, i) 

v w 
and (w, i + 1) ---+ (v, i) in [T, s]. (In the terminology of [12], [T, s] is ZT IG, where T 
is a quiver with ITI = T, and G is the cyclic group generated by the automorphism 
T 8 .) 

We have the following properties of these quivers. 

LEMMA 6. (a) (T,2m) is the disjoint union of two copies oJ[T,m]. 
(b) If T is connected, then [T, m] is connected. 
(c) If m is odd, then (T, m) and [T, m] are isomorphic. 
PROOF. (a) Assign signs to the vertices ofT such that neighbours have different 

signs. Let 

Q 1 = {(v, i); v positive, i even or v negative, i odd}, 
Q2 = {(v, i); v negative, i even or v positive, i odd}. 

Then (T, 2m) is the disjoint union of the quivers Ql and Q2, where Qi is the full 
subquiver of (T,2m) with vertex set Qi. We get an isomorphism Ql ---+ [T, m] by 
sending (v,2i) to (v,i) if v is positive and (w,2i + 1) to (w,i) is w is negative. 
Similarly we get an isomorphism Q2 ---+ [T, m]. 

(b) If we have an edge -:- - ~,then (v,i) and (v,j) are connected in [T,m] by 
v w 

(v, i) ---+ (w, i) ---+ (v, i-I) ---+ (w, i-I) ---+ ..• ---+ (v,)l 
(c) Let m = 2t + 1 and define a map 0:: (T, m) ---+ [T, m] by 

0:( w, 2i) = (w, t + i), 0:( w, 2i - 1) = (w, i) if w is positive, 
0:(v,2i) = (v, i), o:(v, 2i - 1) = (v, t + i-I) if v is negative. 

The finite nontrivial subgroups of GL(2, C) having no pseudoreflections are up 
to conjugacy known to be of one of the following types (see [3]). Here D denotes 
a finite noncyclic subgroup of SL(2, C) and Zm the finite cyclic subgroup of the 
center Z of GL(2, C) of order m. 

(1) G is cyclic of order n with generator (~ ~q) for a primitive nth root of unity 
~. 
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(2) DZm = {dz; dE D, z E Zm}. 
(3) A binary dihedral group D c SL(2, C) has a normal cyclic subgroup A of 

index 2. Consider the group H c D X Z2m defined by 

H = {(d, z); dE D, z E Z2m, d + A = z + Zm in Z2}. 

We have a natural map H c D X Z2m -+ GL(2, C), and H = ImH is a subgroup 
of GL(2, C). 

(4) H = 1m H c GL(2, C), where H c D X Z3m for a binary tetrahedral group D 
having a normal binary dihedral subgroup A of index 3, such that H = {( d, z); d E 
D, z E Z3m, <PI (d+A) = <P2(Z+Zm)}, where <PI: DjA -+ Z3 and <P2: Z3mjZm -+ Z3 
are isomorphisms. 

The following computations are interesting in connection with almost split se-
quences, in addition to illustrating our theorem. 

PROPOSITION 7. Let TD = T be the extended Dynkin diagram corresponding 
to the McKay quiver of a finite subgroup D of SL(2, C). 

(a) The McKay quiver for Zn -+ ((&e~)) c SL(2,C), where 1 is sent to the 
generator and ~ is a primitive nth root of 1, has n vertices VO, ... , Vn-l and arrows 
Vt -+ Vt-l, Vt -+ Vt-q (with addition modulo n). 

(b) The McKay quiver for D x Zm -+ GL(2, C) is (T, m). 
(c) The McKay quiver for DZ2m C GL(2,C) is [T,mj. 
(d) If H c D X Z2m is the group defined in (3), then the McKay quiver for 

H -+ GL(2, C) is (T, m). 
(e) The McKay quiver for H = ImH -+ GL(2,C) is [T,m], with H C D X Z4m 

as in (3). 
(f) If H c D X Z3m is as in (4), the McKay quiver for H -+ GL(2, C) is the 

following: The vertices are {(u,i); 0:::; i < m}, {(v, i); 0:::; i < 3m}, {(w,i); 0:::; 
i < 3m}, and we have arrows 

( u, i) -+ (v, i - 1), ( u, i) -+ (v, i - 1 + m), ( u, i) -+ (v, i - 1 + 2m), 
(v,i) -+ (u,i -1), (v,i) -+ (w,i -1), (w,i) -+ (v,i -1) 

(where addition is modulo m or 3m). 
(g) The McKay quiver for H = ImH '-+ GL(2, C), with H c D X Z6m as 

in (4), is the following: The vertices are {(u,i); 0 :::; i < m}, {(v,i); 0 :::; i < 
3m}, {(w,i); 0:::; i < 3m}, and we have arrows 

(u, i) -+ (v, i - 1), (u, i) -+ (v, i - 1 + m), (u, i) -+ (v, i - 1 + 2m), 
(v,i) -+ (u,i), (v,i) -+ (w,i -1), (w,i) -+ (v,i). 

PROOF. (a) With natural notation, Vo = C, Ve, ... , Ven-l are the irreducible 
representations, and V = Ve 11 Ve q • It is then easy to see that the McKay quiver 
has the desired form. 

(b) Let V' be the two-dimensional representation given by D c GL(2, C). Let 
Ao = C, A e, .. ·, Ae"'-l be the irreducible representations of Zm, where ~ denotes 
a primitive nth root of 1 such that 1 in Zm is sent to (& ~) in the inclusion Zm -+ 

GL(2, C). Let Vo = C, VI"'" Vn- 1 denote the irreducible representations of D. 
Then the two-dimensional representation given by D x Zm -+ GL(2, C) is V = 
V' ® Ae, and the irreducible representations of D x Zm are l--j. ® Aei; 0 :::; j < 
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n, 0::; i < m. If Vi IV' 0l-j, then Vi 0 AEt I (V' 0 AE) 0 (l-j 0 Ae-l ), and this proves 
(b). 

(c) By (b) we know that the McKay quiver for D X Z2m -+ GL(2, C) is (TD' 2m), 
which by Lemma 6 is a disjoint union of two copies of [TD' m], each of which is 
indecomposable. The McKay quiver for DZ2m is clearly a sub quiver of the McKay 
quiver for D X Z2m. We only need show that it is proper, and that if a -+ b 
is in the McKay quiver for D X Z2m and b is in the subquiver, then a is also. 
Zn8L(2,C) = Wc/ ~1)) ~ Z2, and in our case COl ~1) is in both D and Z2m, 
so that the kernel of the natural map D X Z2m -+ GL(2, C) is isomorphic to Z2. 
Clearly there are some representations on which Z2 does not act trivially. Z2 acts 
trivially on the two-dimensional representation V, and hence if Z2 acts trivially on 
some Wi, it acts trivially on every irreducible summand of V 0 Wi. This finishes 
the proof of (c). 

(d) Let H c D X Z2m = G be the subgroup of index 2 defined before. We first 
show that the irreducible representations of G stay irreducible when restricted to 
H. This is clearly the case for the one-dimensional ones. Now it is well known that 
the others are two-dimensional (see [7]). Let G -+ GL(2, C) be such a represen-
tation. 8ince it is two-dimensional, the commutator subgroup [G, G] of G is not 
contained in the kernel. To show that the representation given by the restriction 
map H -+ GL(2, C) does not decompose into the direct sum of two one-dimensional 
representations, it is sufficient to show that [G,G] c [H,H]. To see this, let (d,z) 
and (d',z') be in G. Then (d,z)(d',z')(d- 1, z-l)(d'-l, Z'-l) = (dd'd- 1d'-1, 1). By 
the definition of H we can choose Zl and z~ in Z2m such that (d, zd and (d', zi) are 
in H. Then (d, zt)( d', z~)( d-l, z11)( d'-l, Z~-l) = (dd', d- 1 d'-l, 1), which proves 
the claim. 

Denote by a the representation of Z2m given by Z2m -+ Z2mj Zm ~ Z2 '-+ 

8L(2, C), and by ,B the representation of D given by D -+ D jA ~ Z2 '-+ 8L(2, C). If 
Ai is an irreducible representation of Z2m and Vj an irreducible representation of D, 
then (Ai0a)0(Vj0,B) is not isomorphic to Ai0Vj, but is clearly isomorphic to Ai0 
Vj when restricted to H. That no other nonisomorphic irreducible representations 
of G become isomorphic when restricted to H follows from the fact that the number 
of conjugacy classes of H is equal to half the number of conjugacy classes of G. To 
see this, we first observe that since H is normal in G, each H-conjugacy class in H 
is a G-conjugacy class in G. Let (d, z) be an element of G not in H. Multiplication 
by (1, z'), where z' is a generator for Z2m, gives a one-one correspondence between 
conjugacy classes outside and inside H. The McKay quiver for DXZ2m is (TD' 2m), 
where TD is of the form 

The end vertices of TD correspond to the one-dimensional irreducible representa-
tions of D, and - ®,B induces an automorphism of TD which clearly moves the end 
vertices. By considering, for example, the number of irreducible representations of 
A, it is easy to see that - ® ,B does not move the irreducible two-dimensional rep-
resentations. These comments determine the automorphism of TD , and it is now 
not hard to see that the McKay quiver for H is (TD' m). 

(e) We now have H C Z4m X D. The element (((/ ~1))' (((/ ~1)) is contained 
in H, so that the kernel of H -+ GL(2, C) is isomorphic to Z2. As in (b) it follows 
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from the fact that the McKay quiver for H is (TD, 2m) that the McKay quiver for 
His [TD,m]. 

(f) The proof is similar to the proof of (d). To show that an irreducible rep-
resentation of D X Z3m stays irreducible, we use that the irreducible representa-
tions of D, and hence of D X Z3m, have dimension at most 3 (see [7]), and we 
use Clifford theory to conclude that if the restriction of a 3-dimensional represen-
tation does not decompose into a direct sum of one-dimensional representations, 
then it is irreducible. For in particular the different summands must have the 
same dimension (see [5]). We now consider the representation 0: of Z3m given by 
Z3m -+ Z3m/Zm ~ Z3 -+ GL(2, C), where 1 in Z3 is sent to (& ~) for € a primitive 
third root of 1. And we consider the representation (3 of D given similarly with the 
same €, and use that 0:2 ® (3 and 0: ® (32 have trivial restriction to H. - ® (3 gives 
an automorphism of the McKay quiver 

of D, which clearly moves all one-dimensional representations. Since these are 
known to correspond to the three end vertices (see [7]), the automorphism is deter-
mined (up to (32). Considering the identifications indicated, it is easy to see that 
D X Z3m has the claimed McKay quiver. 

(g) This is similar to (e), since it is easy to see that the McKay quiver for D X Z6m 
is the d~joint union o~ two isomorphic components. (In the terminology of [12] we 
have ZE6/G, where IE61 = E6 and G is the cyclic group determined by T m and an 
automorphism of order 3 of E6.) 

For the cyclic subgroups of GL(2, C) we easily see that the underlying graph of 
the separated McKay quiver is the union of diagrams of the form At. Further, the 
underlying graph of the separated quiver of (T, m) and [T, m] is 2m copies of T. In 
cases (f), (g) we get 2m copies of E6 • 

We point out that the AR-quiver has a translation T giving the correspondence 
between the end terms of almost split sequences. The McKay quiver also has a 
natural translation T given by T(Vi) = det ® Vi, where det denotes the associated 
determinantal representation. Hence T is the identity for a subgroup of SL(2, C). 
Considering T defined on all representations except the trivial one, it follows from 
[1] that the McKay quiver and the corresponding AR-quiver are isomorphic as 
translation quivers for subgroups of GL(2, C) having no pseudoreflections. In the 
above cases it is not hard to compute T, but we do not include this computation 
here. 

We end this section with two other examples pointed out to us by M. Isaacs. 
Here the McKay quivers are not isomorphic to AR-quivers for reflexive modules 
over any C[[X, y]]G. Other examples are found in [6]. 

There is an embedding GL(2, 3) C GL(2, C), with associated McKay quiver: 
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Q== 

Here 101 == E7 U E7. 
There is a map 84 -+ GL(2, C) with associated McKay quiver: 

Here 101 ==.4.3 U D5 . 

We remark that in this section we can replace C by an algebraically closed field 
k, and consider only the subgroups of GL(2, k) whose order is not divisible by the 
characteristic of k. 
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