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Instance checker for SAT Queries: | can
Is Y satisfiable?

‘®_Given: input ¢ Answers
O Possibly buggy program

(modeled by black-box access to an oracle)
Is the program buggy
or correct on @?
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[Babai, Fortnow & Lund (1991)]
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[Babai, Fortnow & Lund (1991)]
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(Probabilistic) Selector for SAT

Given:
1. An input ¢, and

Task:
compute SAT(¢p)

Given: input ¢ !o o0 e
Selector for SAT satisfiable?




Y is not

Given:
1. Aninput ¢, and
2. access to two oracles

satisfiable!

(Probabilistic) Selector for SAT
Task:

Y is
satisfiable!
compute SAT (@)

Queries: with the help of the oracles
Is Y satisfiy

Given: input ¢ ‘00 X7

Selector for SAT satisfiable?




(Probabilistic) Selector for SAT

Y is not
satisfiable!

Dishonest oracle

Queries:

Is 1 satisfiable?
Arbitrary
answers

Given: input ¢

Y is

satisfiable!

Honest oracle

= Y Is @
Selector for SAT

Given:
1. Aninput ¢, and
2. access to two oracles
one of which is honest.

Task:

compute SAT (@)
with the help of the oracles

Correct answers

satisfiable?




Why is it called “selector”

YES YES Given:
1. Aninput ¢, and
Dishonest oracle Honest oracle 2. access to two oracles
one of which is honest.
Task:
compute SAT(¢p)
Is a, satisfiable? with the help of the oracles
Arbitrary
answers Correct answers
Given: input ¢

Selector for SAT



Why is it called “selector”?

Given:
1. Aninput ¢, and

Dishonest oracle Honest oracle 2. access to two oracles

one of which is honest.
Task:
compute SAT (@)

Is Q satisfiable? with the help of the oracles
Arbitrary
answers Correct answers

Given: input ¢ (& The answer
must be YES!!

Selector for SAT



Why is it called “selector”?

Given:
1. Aninput ¢, and

Dishonest oracle Honest oracle 2. access to two oracles

one of which is honest.
@ Essential Task:

determine which is honest

s Q satisfiable? when they disagree on ¢.
Arbitrary
answers Correct answers

Given: input ¢

e ® .
Selector for SAT
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Oracle 4, Oracle A;

? Queries: ’E

L(q) =7
Arbitrary Correct answers (YES/NO)
answers

Selector S for a language L
(polynomial-time probabilistic oracle TM)




Instance Checker vs. Selector
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Instance Checker vs. Selector
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Instance Checker vs. Selector
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[Karp & Lipton (1980)]

SAT € P/log = SAT € P
v SATERRC =0 IR BED TR A REFRE

[Trevisan & Vadhan (2002)]
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Key Lemma: “Among Many”

Identifying an honest oracle
Identifying an honest oracle among two among polynomially many

-1

(Honest)

gl \\\///;

v" Able to remove advice of 1 bit v" Able to remove advice of O(logn) bits



Proof of the Key Lemma (1/2)

 \WWe have a selector !o that identifies an honest
oracle among two. (Honest)

006

ldea: “Tournament”

~E(Honest)

* Given input x and many oracle
e Ask them about x: L(x)is
* Divide them into two teames:

Which team
We claim should we trust?
L(x) = 0. Oo »




Proof of the Key Lemma (2/2)
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We claim
L(x) = 0.



Proof of the Key Lemma (2/2)

We claim
L(x) = 0. o




Proof of the Key Lemma (2/2)




Proof of the Key Lemma (2/2)
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We claim

L(x) = 0. L(x) = 1.



Proof of the Key Lemma (2/2)

We claim

(Honest)




Proof of the Key Lemma (2/2)

We claim




Proof of the Key Lemma (2/2)

We claim
Lix)=0. (), -
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(Honest)




Proof of the Key Lemma (2/2)
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Proof of the Key Lemma (2/2)




Proof of the Key Lemma (2/2)

We claim : ;
(Honest
| trust @
so the answer is 1!

v'The honest oracle always wins!




Removing advice of size O(logn)

Advice “0” Advice “1”

2
Ngf



Removing advice of size O(logn)

Advice “00” Advice “01”  Advice “10” Advice “11”

v" Able to remove advice of 2 bits

Corollary (Selector = Removmg short advice)

Suppose that there exists a selector for a paddable language L.
Then, L € BPP/log implies L € BPP.
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