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0. Introduction and Motivation



2-player 1-
round MIP 
protocol and 
MIP 



Succinct-3SAT
and S-S-3SAT



Quantum 
strategy and 
MIP*



Motivation

Since S-S-3SAT problem is complete under NEEXP by polynomial time 
reduction,

if we can show S-S-3SAT solved by MIP protocol with quantum strategy, 
it shows that NEEXP in MIP*.

That is, we will construct MIP* game that completes S-S-3SAT problem in 
polynomial answer and question – time and length with 

completeness and soundness



1. SvP and Classical PCP Theorem



Low-degree Testing (SvP)

Existence of
global low-degree polynomial
of prover’s process 



Tseitin Transformation and Arithmetization

Boolean Circuit
➔ Boolean Formula
➔ Polynomial over {0,1}^k



Low Degree Encoding

Motivation:
Interpolation on finite field v.s.



Idea of classical PCP



Schwartz – Zippel Lemma



Idea of classical PCP



Idea of Classical PCP



State dependent distances

Equivalent with:



Quantum soundness of classical SvP



2. Question Reduction



Register Game



Introspection Games

Motivation : Since S-S-3SAT question is too big to satisfy interaction protocol.



Introspective SvP



Introspective SvP



Introspective SvP



Introspective Intersecting Lines Test



Introspective Formula Game



Introspective Formula Game



Introspective Formula game



IntroNEEXP





Complier



3. Answer Reduction



Error Correcting Codes





Efficiently Decodable Codes



Oracularization



PCPP



Composing with error correcting code
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