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Goal To understand confulird specifically its H and H
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view loops as particledances
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so we're constructinghomologyclasses via orbiting planetsystems
Wecan representthese orbitingsystems usingtrees
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internalvertices ITI givesthehomologydegree

root vertex
leavesgives the no ofparticles

So given a labelled forest we have an associated homologyclass
What about relations b w theseclasses

Eg I
ans n on S is orientationpreserving

It gpilltil tf o Anti Symmetry

Fts It YT 0 Jacobi

And In general it is usuallyeasierto describegeneratorsof configurationsparesthentheir relations
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what changes loopscollapse foreg in
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Can still use trees forests to representtheseclasses
Atree T gives a degree ITCd1 homologyclass
Antisymmetry depends on d

i 2 l ans n on s reversesorientation
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Def Poisd n freemodule spanned by n forests relations x

Rind Poison Pais n Pais n differ in the antisymmetryrelation

so we have a map
poisden I teaconfuted HxConfuted

Thin This is an iso



Cohomology Graphs
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H s y 2 generates Hi si
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Analogous cohomologyclass in Confute
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Lij entreats the motion of i wnt j
Rigorously we have a map
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ay confuted Sd

Lij af w we fed sdl

We represent Lij as

Multiply cohomology classesby overlayingtheir graphs
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edges in graph leca m cohomology in deg IEfa d is



KNOT
If a a differ in reversalof le arrowsand edgereordering by0
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Def Siopd n freemodule on n graphs relations
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We can combinatoriallydevelopananalogouspairing btw graphsandtrees
We'll want foreg
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Here'show wedefinethegeneralpairing
LG T

Bat edgesof a internalverticesof T

is lowestvertexof pathfrom i to j

É II THE



Ca T 0 if Bait is not a bijection
ffld o if past is a bijection

theorem The combinatorial pairing a T comb is equivalent to
the topological pairing art top

How thishelps
Cancombinatoriallyfind basesfor Poisdn Siopd n using therelations
and show comb is a non degenerate pairing

Thuswegetbasesfor Ht Hx of confined
Goodprototypical examples to understand thephenomenonof repstability


