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On cash be colored with 2 colors
.

Question How many ways can Qn be

IÑÑwith -5 colors ? 000

2^-1 Locicrbound :

verticesif
2- 3. 2Ñ##É# - - 2 choices for each
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Question How many ways can Qn be

ÉÑÑwith 3 colors ? 000

(observation : at least 6.22
""

ways)
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Thm-fGalvin.ws/The#of3-coIorings-f%ofQnis(l-orv)e(6r22"-
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• How many q-Uor_ings of Qn are there ?

e- q =3

a. structures of a typical g- coloring?

• other bipartite graphs ?



Q How many q-Wor_ings of Qn are there ?

• q =3 → Galvin
,
2003

• typical structure → Engberg + Galvin , 2012
for 9>-4 anting harder : gave

general conjecture for q > 4

• q=4 → Park + Kahn
,
2020

• g. 35 → Jenssen + Keevash , 2020-1
[ asymptotic s , very fine structure

+ much
,
much more !
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Q What about other bipartite graphs ?

C_onjecture_ (folklore ? ) A regular bipartite
graph G has typical colorings with this

structure ( " small flaws ") if it is a
"good

enough expander
"

-
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OUI problems

Look at just the

middle-aged of Qn . / \ii.Still good expansion ,
too 010 001

but less structure ooo

than Qn .



• Typical g- coloring of middle
owre

layers has "SIE
" if

q > 4 is every . (const . size,
depending on q

• Counting :

*ways to (evenly)→⑨
←
# colorings in
one ground state

partition 4 colors



Ereofstnategy

e#• step1 No large flaws
entropy approach : Kahn/Engbers -

Galvin

☐ where it breaks for odd q "

frosting
"

• step2- No medium flairs r¥F¥graph containers + entropy

• step] Counting
"assembly "

polymer model + cluster #_€=-_expansion



Step] Original argument from Kahn
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relies on a matching between half cubes :

In middle layers , only
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(for even q . . . )



Remaining -questions

• Odd q ?

• Other bipartite expounders - Step 1 ?
( large flaws)



Thank you !
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