
 

From lecture 1

EX 17 o foronagladenEeren

Ex There are only finitely manyconnected graphs with X i r with
all vertices at least trivalent

Ex let P be he operadwiln
Park bhear orders on El in 3

with one distinguished slot

Picture I Pcn
ran

composition PCH Oi PCe paste D
inserts a into.b eat positron i
If position i is the marked slot
use the marked slot in a



otherwise forget the slot in a
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Show P is not cyclic I

Leetae2
Thebracket on O spiders was given

by s.TT E CST µyes
µ 9T

Exercise show this is Anti symmetric
Id satisfies tie Jac.obi identity

Exercise For D Comm

show EST GT3
Poisson bracket



we shared 0 spiders give derivations

Exercise In general

Derivations form a Lie algebra
Dc Dal D o Da Dao D

Identify this bracket n te abae bracket

Lecture 3

A e spk acts on his
Exercise Show
A Si sit A S S t Si ASo

Exercise Check A d x d CA x



Lecture 4

exercise Compale PH Nh
Hint Show Ageneratorof oC gwche k vertices is Zero unless

he 3 Crowd47

eg o canto

Gor CG or

exercise The action of oat Cfn
on Cvn is well defined

Exercise Find a graphwith no odd
symmetries lie odd edge permutations

describe IG 8 sauce



Lecture 5

Exercise compute H CMgfnOmg
for 2,3 4

Hint Use Cg
Exercise show 02 0 in the

forested graphcomplex

OLG EI SLG Ioe
Iooeaforest

Exercise o u V w z 0
a short exact seq of finite david

v spaces
f carcnial isomorphism
det U detW E detV detz

Hint split the sequence into two shat
exact sequences



Lecture 6

Exercise Compute the quotient

K3 aefCfs using the cake

complex structure

Ledue 7

Exercise let B c X be a full sobcomplex

of a flag complexIf ve X B is a vertex with iller n B t 0 and
JCB is the subcomplex spanned by lle v n B

then the subcomplex L B o spanned by B cud r
is equal to BuyCCJ

Exercise let Ks beta cube complex
associated to a surface 5 Sgs
and Ssthe vertical coboundary operator
that splits vertices



Identify the vertical Ceo chain
complex a s a direct sun of
co chain complexes of a sphere
look at the trees you can get by
IH splitting starting at a single vertex
of valence Ivi

Lecture8

Exercise Adapt the proof that C Bn is
acyclic to prove that C Di is
acyclic

Exercise If degCGI WGI rkCG l
s hav

degko Gz degG theyGz

Exercia C i I co is anti symmetric and
satisfies the Jacobi identity



Exercise Shao JG one G
conclude E T induces a Lie algebra
structure on HOUGH aka So


