
Exercises on quiver representations and cluster algebras
Letk=C.

Ex
.
O : What are the mutation equivalences among the followingquivers ?
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Ex. 1 : Let R be the quire 2 + 4 and V it representation hig?
34 ↳ Tis

Recall the Caldero-Chapoton formula :
-

Xe]·)cas =u...in Jon
Determine the dimension vectors OZe Ed S. th. Gre(V) -9 and show that

CC(V) = pecies (1 + 2043223 + 2332x3 + 39, 32kxy + 3xy + 3xy + x()
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Ex
.
2 : LetR be an arbitrary finite quiver, e.g.Ex

Let V.Wempp(9) . The derivedmorphiso complex RhomNiW) is the complex
degree O degree 1
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it Qo Liizj fib
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(fi) , - (Whofi-fio Valea, Wi Wang

a) Show that we have a natural icomorphism Hom (V.W HoRHom/v, W].

6) Let EXEt(U,W) = HiRHomI,W). Show that if Q :1 2 and

Va = R 6 ,
10 :7 Ch)

,
then dimExt (VDD

,
VR) =

1
.

2) Show that we have a natural bijection from Ext(V.W) to the set of
j

equivalence classes of short exactsequences E: 0+W-
EIV+ 0,

- P

E : 0 -w-E - V- 6

whereEve' iff we have a com, diagram Il ↓ 2 Il &

: 0 + wiEv - 0



Ex
.
3 : LetR be an arbitrary finite quiver . Let d = (di) e I

&
o

Let repla.d) = T. Maj . d: (4) be the variety of repres of dimd of R.2: i=y

Let G(d) = TT6la() act on replaid) by "base change" , i. e.
itQu

g. x is the family with components goda =

gjxg. for :-jin Q.

a) show that we have a bijection
56(d)-orbits in repla, d)3

~ - Sisoclasses of repres. V with dev
= d)

6) LetE replad) and V the representation with Vi =R, Va=a for Le R1.

Show that we have a natural bijection Tx(G(n). x)

Ext=(V.VI
-

< Taliplad))/Talbd.)Exti
where Tod .) denotes the largent space.



(A)

Ex
.
4 *; Let R : 1=2 do the Kronacher quiver andDa/* the orbit category

of Da = D"(modha) under the action of the Auslander-Reiten translation T.
&

Show that I cannot carry any structure of triangulated category.

Hint : Show that in a triangulated category , each monomorphism i :x-1

splits, i.e. there is V :-X 5th
.

voi = 1y . Then consida non split

monomorphism i :X-Y in C.

(*) Equivalently : 2 = B'(whiP'()) /1:00(2))


