
 
Lecture 8 Guest Lecturer Yuval Imus

TotesLor asz 0 Functions cfs Applicatory Cg
Prahlada

Pronunciation Guide

Hungarian S S2 25

Polish s SZ
Z Z

TrafffelightPuzzle
1 traffic light controlled6g or 3way switches

Lightchanges if all switches changed
Gren a graph G Cr E
Goal Find an upper bd on independent set
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TheoremCLorois
M symmetric VxV matrix s f

MCx.gl 1 whenever Gsg is not an edge
I

NG e TmascCM

Ref F independent set If char rector

1 ME IMG IET
Kiyet

On the other hand
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Hence IFI E Xmax



Denote 6g OG the best sound that
this Eemma can get

6 men Imax CM
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ETdes Ko Rado Theorem
Suppose Kent If FEC is intersecting
then 01 121ECE

2 kink a 181 27 then F is a star

Proof Construct G V E using Hoffmanbd
F GI A BEV An B if AnB

Knesengraph En G k

using Morelatedady matrix kncn.la
yields a

LovasztheoeemCSTfaxehnegmhen.mg
Furthermore if F is an independentset of

sye Imax M then IF hes in egenspaceof
Xmas

Yields Uniqueness
ofgap between Imax I sfaaffyresults
Cross Intersecting Families



TheoremCHoffmanj
Lef M be a VxV mature s f
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MI 1

Then Ko E Ine IVI
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If F attains the bound then Ie 71 lies
in eigenspacef 7mm

Proof Either directly
or instead 6g red to Lorag Bound
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f Amin
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Back to fraffa Lyftpuzzle
G CET kx.gl oetyi.fc3Soe.zfoGeaff.elghfposgle S3 aoloeirsggC
Each color class an independent set
F one color class
Want to apply Hoffman's bound af

mate.sc3 A zn where
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B safshes Hoffman condfs
131 1
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Hence O j q 37 JI 3 1

All color classes contain at most 3 point
Each color class is exactly 3 fpoenfs



So6g Hoffman Bound

Ip f 1 lies in the eagerspaceof
America Ge 2

Ergenspaceof 2 span yi 112 9,64 0

64 xn f t piece Ga xp

Suppose 9 q non constant
9Ca 9 G
Eats gag
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g b c ng xn

g b d Xs xD
Impossible since g aflameat most 2 possiblevalues

Hence at most one of q is non constant

IF ftp.fxe Uae

So F x xe j
Since all 3 color classes are disjoint the
corresponding e's are sa.me
Hence traffic light depends only on one

switch

ApplicofHoffmanBoundin External
Combinatorics

A subset FES is intersecting if ft EEF
Fi t.CI Ifj



Upper Bound F a EG e

CnD

Lower Bound Any F contains af mostly
I 2 345
23 451 Hence IFI E II CnD
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he 5 I 23
S 1 2 34

7mL Ellis Friedgat AGED
F a t a large enough or Cdepending on 11
The maximal size of a t intersecting family
of permutations is Cn E

Moreover this is achieved only on double coset

Lef q pm k
Consider CEEq

sobspacesof Egg dm k l

A familyof subspaces is fintersecting of
intersection of any 2 subspaces has dm f

Theorem L Frankl Wilson
max size ma Eet IIe

Domain allperfectmatching in Kzn
Cor almostp.m in Kane

Thin Lindgey 2019 Same as EFP



Next lecture
Dornan all subgraphsof tenD intersecting familyofgraphs is

a collection ofgraphs the intersection
of any two of which contains a Ole


