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BooleanPCSPs

PCSP(A
,
IB) where A = B = 10, 1)

Pol(A
,
IB) [ 4 f: 10, 13+ 90, 13) neNy

Algorithms :
Max(X

.... Xu) M .
in(X
... Xn)

↑this(Xe ... x)= Exist
i

at !X1 . . . XnYe ... y= ) =E
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OrderedPCSPs (BGS21)

A = (40, 13=....)
IB = (40, 13 ;=, ...) F(X.... Xu)= -

In ... in = In

f(Xi ... Xn)=

in particular EFcPol(A
,) f is monotone

#BGS21)Ordered PCSPIA
,
IB) is either

·in P
or

· NP-hard
, assuming Rich 2-to-1 Conjecture
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Mich2-to-1 Conjecture

Input : Label Cover instance
⑪

1 ⑪
- all constraint maps : [2n]-> [n]

are 2-to-1
D

U

⑨ - In each #E(H : [2n]-> (n]/2-to - 1)
↑
m D is incident equally often

⑤

Vs In st
.
NP-hard to distinguish

YES : possible to satisfy all edges
NO : not possible to satisfy E-fraction
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Mich2-to-1 Conjecture

Algebraic perspective : If

I
72Es and Sel : Pol -> P(N) S .

t.fePol
f : A"-> B

- Self [[n] and ISelfl <C

- Pr((Self) Self*) = ]1E
whereterhit : (2n]-> [n]/2-to-1)

then NP-hard
, assuming Rich 2-to - > Conjecture

6f
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OrderedPCSPs (BGS 21)
(Shapley value

Monotone f(x ... Xa) : Fin Peo, 1) &P= 1

#(BGS' 21) #Ordered PCSP(A
,
IB) is either

· in ↑ ( VsJfePol st . May Pic) < 2) or

· NP-hard
, assuming Rich 2-to-1 Conjecture
# JafePol may Piff) 2):

I

then Self :=Gi/P(fil
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Bass
peo, 1) and f : 30, 13= 40, 1)

Let F, xi =
1 with Pr = p&
O with Pr = 1 - p

# (f) := Elf(x, . . . x,)
Examplesex

= X ② f(x
, ... Xn)= maj(x ... Xn)

·

F FE
-> ->O P ! o- P !
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OrderedPCSPs

monotone f : peq=#f) Hff]
InOrdered PCSP(A

,
IB) is either

· in P Es Vs]fePol st
. /p : scElf] <1-3/ < E

M P

P IE or

S

P

· NP-hard
, assuming Rich 2-to-1 Conjecture
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OrderedPCSPs

monotone f : peq=#f) Hff]

Fractabilityrepolst
. (p : ac((f)x -2)

P

then MAX/MIN/THRe

Proof
-

random minor is symmetric with Pryo
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OrderedRCS
pag= #() = 1)

Hardness

IfJaffePol Ip : acff) 21-al > a
P

Rich 2-to-1 (Eselst..... )then hard

Proof Fix f : (0 , 13"-> 30 , 1)

= ps .

t.
S

#(i/fi)effi]]
P average sensitivity
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Ordered PCSPs

#roofhardnessif=f+) -
-

P average sensitivity

*asispelo, 1) and f : (0, 13+ 40, 1)
ExamplesLeti Xi =&withS

p ① F(x1 ... xn)= X1
Inf = 1

Infif : = &[f + f(j] Infz = 0

② Min (Xn ... Xn)

Infi = P
n- 1
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Ordered PCSPs
-

Proof Ihardness)
-

=
ps .

t
.
(F(#(i / f(x) + f (xi]] -
F
average sensitivity

Friedgut's Th : then monotone g : 10, 17+10, 1)
- depends on C = ((2) coords JE[n]

- Pr(f(x)=g(x))<y= ((a)
P

Claim. : Va FjeJ Inf(f) (a)

soEje5 19 : Inf(f) >=cask
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OrderedPCSPs

↳

ofFi 19 :

enfile a-original
9. (f)= Inf dp
BGS21 : V: P

, (f) > A I We : Fi Inf! (f) > A↓ ↓

Eanika
2-to-1 2-to-1
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Influence preservation-

beyond monotone S

Lemma
-

#f sit
. Eluff(f) un

# Infini
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↳sequencesste if Fi f(x0-xi) -f(x ... 1.-x)or

( f(x ... 0 ...Xa)7f(x ... 1 ... Xn))

I f is k-PTF if fix=hi-

for some polynomial P of deg k

I If Feepol is unate orfetol isk-pif
P

and Esp If max Infi(f) > E
i

then Rich 2-to-1 hard
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Consequencesate if Fi* f(x .. 0 ...x) = f(x ... 1 .. - xn)I or

( f(x ... 0 ...Xa)7f(x ... 1 ... Xn))

#(f) := H(f(x ... xn]] where xi = 1
with Pr p or a

assume OfePol is unateFractabilitya St
.
/p. 9) : <#1321 -2)

then MAX/MIN/THRe/AT
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Openquestions
· Dichotomy for unate/k-PTF PCSPs ?

· Capturing existing results
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