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Recap : Linear PCP fam conflating LRP 4 fully LPCP
. ..

distinction is not super important here )
Consider statements of form

" Arithmetic dat C is satisfiable .

"
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Q : why does this matter ?

Seems like a bogus kontrired
notion

.
. . queries are as large as

the proof . . . V can't send them
.

A : These are a useful building block,
as we will see today .
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Properties of Linear PCP (P, V) for with ckt SAT.
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Constructions
We didn't look at them last time

.

They're clever
,
but not complicated .

↳ Pretty easy to implement w/ good constants.

Thing to remember:

If C is a ckt of sizes
(one t) then there's a linear
PCP for C in which

* proof has size OCS)
* V makes 3 queries

( Itt >s s)
↳ Can optimize # of queries further

( Gennaro , Gentry, Pano , Rayborn implicitly
gave the fist construction of LRP
with proof size OCD

. . .
2015)



Intuition

why the existence of constant-guy LPCPS should

surprise and delight you.

* Normal proof : If satisfying input is h

elements long, V has to

trepangs to check

* Linear PCP : Verifier gets only a constant
toffs worth of info
back from the proof .↳
No matter how big clot is
or how long SAT assignat is 17:09
ii.
until you see it

,
its hard to

understand how this could be

possible.



2- It

Succinct Non - interaction Argument (SNARG)

sets
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Prove. Csx) Verifier (C)
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* Short proof that convinces V that C is SAT
↳ complete , sound

* Zero knowledge : Leaks no other info (simulation)
* Succinct : → IITI depends only on Sec param . . .

not on size of circuit or sat assignment
→ Time to check proof also depends only

on Sea param[
Notice : 'Yaqub vk.mmndga.si#Y.th-

→ Useful property even w/o Zk ?
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Constructing SNARES from linear PCBs

As a simplifying assumption , lets first consider
"designated - verifier SNARGS

"

'§ta→g*
secret

Sundress only holds if proven cannot get ahold of
,
vk

Furthermore
,
assume LPCP verifier has structure

9 9'

Query T a.

→

93
↳ state

Decide ( state, gas , as ) → abject

In other words
,
the verifier's queries are non -adaptive and

are indep of the statement being proved.A circuit



Construction

Uses linearly honor- orphic encryption 4 keyspace K
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SNARL, SNARG verifier
Proven

- Proving keys Enc of LPCP queries
Verif keys LPCP verif state
- SNARG prover computes LPCP answers

"

under encryption
"

- SNPRG verifier decrypts and runs LPCP verifier



Setup ) :
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This is a very slick construction !

. . . -

No craziness hiding .

It's really clean
and even easy to memorize .

If you're stuck on a desert island
and need a succinct proof system,this is what you'd use.

Soundness :

- Essentially follows from LPLP toundness .
- Only tricky part is that P can answer

d.Sf queries w/ diff proofs
↳ Random linen comb defeats this attack

→ Need a new assumption
"

linear - only ene
" to

formally argue soundness . Not great, but also
no reason to sunspot these assumptions are more

false than any other crazy assumption we

nuke.

-2k :

- Verifier only gets answers Is LRP glories
(computed honestly in setup)

- Zk of SNARL, follows directly from Zh of
(PCP

.



Q : Can P & V reuse setup
for multiple interactions ?

A : Yes
, prove statements of the form

C. (x ) is SAT and first l elms of a
SAT input are

"

. . . . . .
.

"

.


