
 

EXERCISE SESSION 1

Problem 1 The goal is to show
that for

anydigraph binary
relation D In In

and Ap 1k x Mn Xing D

that Hilb AD t Hilb AD t q
are rational

where Hilb AD t

in D

HilbAp t q IIqii.ge
ie

Define nxn transfermatrices TD Tp q by

1
1 if i jmD TG 8 it i jinD
otherwise i.jo otherwise



a Show
m walks i i iñj inD

andgiftG EE

b Show t.II tTDY.ITstmi
i1t Jim

jandtqiIn tToGIi I.EEIE iiim
c Show Hilb AD t 1 15 Int
where 11nF E IR

and HilbAD t q ntt q q In 1THJun

d Explainwhy a implies

HilbADH HilbADt q lie in
t Qt qu ign



Problem 2 Euler Poincaré

a Explainwhy a short exact sequence
of

finite dimensional k vector spaces
0 V3 V V50

implies

dimpl dimm dim V o

b Explainwhy more generally any
exactsequence

V V V4 V1

implies 1 dimV 0

c Explainwhy an exactsequenceof N graded
vectorspaces V EIVi d andhomogeneousmaps

V4 V1 o with Vi o for jai

implies EED HibVit 0

where Hilb Vt dimly tᵈ asusual



Problem 3 Let A be a Kostal algebra

a Explain why exactness ofPriddy's resolution

of 1k built on A A

AoA A A A A 1k 0

implies Hilb A f Hilb A t 1

b Defining ad dimir Ad ad dimir Ai

show that a at 1 and

a a m ofXy Yh or yo __ y

and d 1 a'd a a'd aza'd against ad 0

that is Efflia a'd o

c Show a'z a as det 19

as a 29,92 93 def 1
and a



Problem 4
a Prove that A 1k x

x has no linear

gradedfree A resolutionof 1k but does have

this nice nonlinear periodic
one

X x

At7 Al 6 E At Ats Afi A k

b When A has an IN gradedfreeA resolution
of1k

F I F Fo 1k o

with Fi Al j
β andalldientries inAt define

jzo
its Bf Poin A t Pijuit c 21144

and show Hilb A t Point 1 1

a Show A 14 7 1 3 has

Hilb At 1 and Poin Atn III
and verify the equation HilbA t Point 1 7


