
 

Lecture8

We are working on understanding Borinsky's
theorem about X lout Cfa

we're written TCz c Z t ca z't s

a

ch Zn
Cn X out fn I

and exp TCH E bn z
n O

Barinsky i let fair ta CET
D

Then E bdk n is an asymptoticexpansion
k o

for flu as n a where Fln att k

This is useful because

4 Asymptotic expansions with respect
to a given 94ios and limit there n sa

are unique



There alreadyexist expansions
for fans and facts about their
coefficients have been proved

One existing asymptotic expansion for TETLEY
is derived from the Lambert W function

let Hz Zee For real 2 the graph is

z
a Ye

The Lambert W function is the inverse
multi valued function whose real part is

No and W i are No

well defined Ye
on E Ye re 1
They can be

Nydefined on Cl 103
and are analytic on G C o 07 with a

squareroot type singularity.at I



There are Piliseux expansions for WoCz and
Witt at their common branch point Ye
in powers of ezF
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Thm Volkmer
f imaginary part

up Laffer xI ICW.ie'xDdx

from CH you can get an expansion for z WoCz

Z Wo EEEh vis e 1 42
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o
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where
Vuk Io Kw k ta Ck t 2 Wktz



This Volkmer Vp O fer p 3 l

and
p g
Vap rap I I

Here's another series for Z Witt convergent for TEKE z
WoH has aTaylor expansion at 0 i

Differentiating it and multiplyingby 2 gives
H I z Wo Etty nd z n

Borinsky nowsays comparing and I and

using the reflection property flu f functionthis becomes

REALLY FE ET Ckth n 441kt
k

By uniqueness ofasymptote expansions we g t

TE Ck th 02 b K
so of O be L O Ck C O for K l i

and 1gal grows more than exponentially in k



New How do youget from
a

exp TEI E b uz w E QEED

to an asymptote expansion for Fu Heth

Start with an equation in QEED Sincebu is
calculated using C this equation should involve a

Recapof notation
a graph ECC edgesof

cc EG
f 3 vertices ft 3
C V T

lol valenceof EVE
or just lol if f is clear

If I eco re

e s E C1 et including4 0
4 Cf forest

G graphs with no bivalent or univalent
vertices



Gc connected graphs in G

Cn
eco

ego
5 X outfit

then

1 Z GZ t Et E CnZn
explTH I t b z bit't bnzn

so C bi Cz b z o by etc

E Ck bio Cibo

More graphterminology

a graph A sobgraph 8 CT is

the closure f a subset of ECM
8 of a subgraph 5 8 13the

graph obtained by collapsing all edges
of 8 to points



Definin T is a core graph if it has
no separating edges or isolated vertices
C this includes F 0

Exercie f a cure graph 8 c T a

subgraph 98 is a core graph

Det f a graph core G c T is

the subgraph obtained bydeletingall separating edges

Lemme E G O c f a core subgraph
Then there is a bijection

subgraphs f T with core 03
1 Forests in 903

PI Exercise



Defoe NE CDel sign gs
Lemme f e G teen

E do ECHO O
Oct
core

ECO r fo O
O
core

PI
Theset of all subgraphs
of T is just to setof subsets

ofEG eccl
so Y E 1449 o

K 0

By the previous Leanna everysubgraph8 is uniquely determinedbyits coreA coreCD and a forest 4 e TIE
SO
I



0 2 CDe qq.ge
gelateae

core forest

of C
1 eco e Glo

core

E ol 012140
0 of
core

thanks to Sam Shepherd
Recall that I 8 O if 8 has a

separating edge
so 2 el O r 90

Oct
core

TCA 0148

E the the
CMe yeah yeah



Eye qq.ph ene

q e Eyes

The set of subgraphs curtaining 4is just the set of subsets
of ECO Ele so gyet O
as in the proofof

So I Hel 0 0

Corollary In Qazi

l E E Y I z
c f
are

0 if ft 0
and econ I



Now instead of swimming over all pairs fo with
0 of core we want to sum over

all Kae D 90 and core subgraphs wiggs that
you could insert into the vertices of A

The claim is that the equation
in the corollary a bae becomes

Eight Tries Taffy EH
Where THZ On kZn

AH

Chik X Anti k
Anik to Hfc Rn K d is the group
we've been studying

In particular from te short exact

sequence I Fn Anti Auto I



we get
X Ang ik Nlex Cafun

Nk Cn

How we can get a differentformula

for the coefficients of
expCITED bycountry
graphs This involves factorials

f f functions Bymanipulating
these and a variation on

Sterling's asymptotic series for

F functions we obtain an asymptotic
series for 521T E n

sorry for all the missingdetails


