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What is a quiver?

quiv-er (noun) a case for carry-
ing or holding arrows

quiv-er (math.) a directed graph

G. Jasso Quivers, quivers and more quivers




But ... why quivers?

Theorem: V, W: vector spaces
Vel — dmV=dmW

Recall: Two m x n matrices A and B
are equivalent if

B=TAS™', TeGL(m), SeGL(n)

and we write A ~ B

-1o
V Boo  ow
Cn

a, B: choice of bases

Theorem:
A~B &= rankA =rankB

cn L> cm
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Quiver representations

A representation V of a quiver
Q consists of
1. avector space V for every
vertex x of Q
2. alinearmap ¢;: Vy =V,
foreverya: x - yin Q

A representation of Q = e is a
vector space V

A representation of Q=1 — 2
is a linear map ¢: V— W

V3
>N
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X Vo 0

$21-

% Vy

A representation of

Q= o

is a linear map ¢: V- V
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Classification problems in linear algebra

Two r.epresentat]ops V, W of a quiver 0=1-2 B = TAS-T
Q are isomorphic if
~ U cn 2 cm
At Ve — W,, x:vertexof Q =
e L oo
s.t. foreverya: x - yin Q v ch——Ccm
VX # Vy !
= = - JNF
lx lfy Q= e D B =SAS
W, =25 v, U cn A5 o
$ Js s
fy o @a = a0ty v cr B>Cn
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Quivers are everywhere!

Algebraic Geometry

Algebraic Topology

Combinatorics

Commutative Algebra

Lie Theory
e Representation Theory

Symplectic Geometry

... even in Topological Data Analysis!
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Extra: Normal forms and quiver representations

A Ch— Cm — [1]®rank(A) Q=" nullity (A) D []e)corank(A)
rank(A) nullity (A)
1 . (o o 0 ........ 0 1 © o)
0 o + rank(A) \L/ \L \L1
0 1
(o P 0O 110-...... 0 [1] (€ > ©)
0. 0|0 0 \Lp l1 l
b corank(A) — (C — 0)
Ocevennnn. 0l0........ 0
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