



































































































































Bounding Eigenvalues 15 859N
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Mediant of Fractions

Fractions F ooo
9

Mediant Eai
Ebi

Claim
ay mixai fort's asbp0

picture pf
Consider points in B Rslb a Belton an

Let Pepi be average or center of mass
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Courant Fischer CF 2

Thin Courant Fischer A Sym

with eigens µ I gun then
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View CF as a two person game



Let X Xn be the eigenvectors
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for MPs Mn

PIK F Case Max min for 5
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Case µ 3 Max min

to show VS dints

then in in XTAX
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Let A adj matrix 8D degree matrix

Letµ 3 Mn E X A
d max dare be Max average degree
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Lemmy dareSM S d max
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Let X Xn be the eigenvectors
3
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Asad LG unit weights 6

Lemmy If G is connected this

G is d reg iff m dinar

Afi df
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connected An Xv Vu v

Thus WhOG X f
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Lemmy Gis graph 2 216
with eigenvalues 0 1,5123 s In
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NewNotation A 30 if Vx xTAX 30

In general A413 if Vx xTAx s x'Bx
ie B A Io
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Thus G 36 UH



Thin ASB didA SWB 9

PI
1dB min
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Pesudo Inverse

a e R

Def qts 0 if 9 0

ai O W

D is diagonal

Def Dt Nii

A is sym MIHM
Def At Nth U
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G n V E Elin B doth
FRig's effective resistance in G

Consider Arbitary graphG 16h
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I
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KID hasvm o
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Let Pn be the unit weight path graph
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xtx.sn i3 2MaI n3a

Them has F1 s nk

what about a matching Lower bd



Lower bding ha
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We start we the complete graph kn e

um
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Path Embedding 14

Def G guest Alhost
G YE HHV E

Path embedding f EG Paths in A

f flu v path from ntovinH

eg G Ky H G
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eePath3
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Laplacian a sum of haplicians 15

E is f I Pis

Nolf Lo Z Wii Ei j
tiis eE
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Th m f G H is a path embedding 16

with conjestion C dilation d
1hm Lot c d LH

pI Let G UG H VH1
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Note E Pi I e H
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Back to h for Pn 17

Let f Kn
Path

Pn unique
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