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Stark 101: Part 4
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Commitment
Trace Root
CP Root
CP, Root

CP2 Root

CP10 Root




The Entire Proof

(s/p Commitment

e Decommitment (Convincing)
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How Can the Prover Convince the Verifier?
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How Can the Prover Convince the Verifier?

Verifier: Sends g random elements

Prover: Provides a validation data for each

What is a validation data?
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Trace -> CP

Commitment
Trace ... |f(gx)| ... |f(gzx)| Trace Root

(ComeoP;ition CpO(X) CP Root
Polynomial)

CP1 Root

CP2 Root
FRI

CP1 , Root
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Trace -> CP

Commitment
Trace ... |f(gx)| ... |f(gzx)| Trace Root
op /
(Composition cp O(X) CP Root
Polynomial)
: . P, R
3 Rational Functions ¢ 1 oot
pi(e) = f(z) — 2338775057 CP 2 Root
T — gloz2
AR ol flg’x) — f(g2)* — f(x)’
(x1024 _ 1)/[(£E _ g1021)(1. _ 91022)(x _ g1023)]
Combining p (x)’s
Random linear combination:
CP, , Root

CP=a, ~p0(x) +a, -pl(x) + a’2~p2(X)
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FRI Step

Trace

CP

(Composition

Polynomial)

FRI
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FRI Step

f

Ch(-x)

\.

CPi(x) =

g(z?) + zh(z?)

g(z?) — zh(x?)

Reminder:

e

CPi1(z”) = g(z*) + Bh(z”)

Bottom line;

To compute CPM(XZ) we only need CP(x) and CP(-x)
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FRI Step

Trace

CP

(Composition
Polynomial)

FRI

Ccp,(X)

CcP,(-X)

op,(x)
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Decommitment Phase (for query x)
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Decommitment Phase (for query x)

Decommitment
f(x) + path
Trace ... [f(gx)| ... [f(g°x) f(gx) + path
} f(g°x) + path
CP C + path
(Composition CPO(X) pO(X) p
Polynomial)
FRI

«» STARKWARE STARK 101



Decommitment Phase (for query x)

Trace

CP

(Composition
Polynomial)

FRI

Decommitment
f(x) + path

|fgx) ...

f(g°x)

f(gx) + path

f(g°x) + path

Ccp,(X)

cp,(x) + path
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Commit on LDE

hash Verifier
hash hash
fw-h°)  fw-h?)  fwh?)  flwh’) f(w-h?**)

llllllll




Decommitment Phase (for query »)

Trace

CP

(Composition
Polynomial)

FRI

. |f(gx)| ... [f(g?x)
cp"(x) CPy(-X)
cp,(x)| | |ep, (D).
op,(x")...
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Decommitment
f(x) + path
f(gx) + path
f(g°x) + path
cp,(x) + path

cp,(-x) + path
cp,(x°) + path
cp,(-x?) + path
cp,(x?) + path
cp,(-x*) + path

cp,,(x'%%) + path



The Entire Proof

(s/p Commitment

<\/p Decommitment

o Get g random elements
o Provide a validation data for each
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Proof Length

Commitment Decommitment

(for one query)

f(x) + path

Trace Root f(gx) + path

f(g°x) + path

CP Root cp,(x) + path

cp,(-x) + path

CP, Root cp,(x°) + path

cp,(-x°) + path

O(log(n)) CP, Root cp,(x?) + path

n = trace length (1023) cp,(-x*) + path
CP10 Root Cp10(X1024) + path
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Proof Length

Commitment

Trace Root
CP Root
CP1 Root

O(log(n)) CP, Root

CP10 Root
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Decommitment

(o7 one e In Total:
X pa
fl(gx) + path O(l og 2(”))

f(g°x) + path
cp,(x) + path
cp,(-x) + path
cp,(x°) + path
cp,(-x?) + path . O(log(n))
cp,(x?) + path
cp,(-x?) + path

cp,,(x'%%%) + path



Proof Length

Commitment Decommitment

- for q queries

f(x) + path f(x) + path

Trace Root f(gx) + path f(gx) + path

f(g°x) + path f(g°x) + path

CP Root cp,(x) + path cp,(x) + path

cp,(-x) + path cp,(-x) + path

CP, Root cp,(x?) + path cp,(x?) + path
cp,(-x?) + path cp,(-x°) + path O(log?(n)

CP, Root cp,(x?) + path cp,(x?) + path

cp,(-x?) + path cp,(-x?) + path

CP, Root  CP(x'**) + path cp,o(x"%%%) + path
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And now - coding (final)

«» STARKWARE STARK 101



After that -
You will become a STARK expert
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Thanks!
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