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functional commitment (FC)
[LRY16, IKO07]

commit(crs, x) 7→ σ small � |x|

open(x, f ) 7→ π small � |x|

verify(crs, σ, f, π, y) 7→ 0/1 fast � time(f )

binding. hard to find σ that open to y0 6= y1
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|opening| = O(depth)

verification time O(|x|) (after pre-processing)

prior. non-standard SIS, poly(depth) factors
[ACLMT22, WW23, BCFL23, CLM23, FLV23, W25]
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this work (II)

SNARGs for P/poly from SIS

|crs| = O(1) transparent

|proof| = O(depth) unambiguous [KPY20]

verification time O(|x|) (after pre-processing)

3 first SNARG from Minicrypt assumption

3 NO Fiat-Shamir, CI-hashing, PCPs, BARGs

[JKKZ21, CJJ21, KLVW23, KLV23, CGJJZ23]



SIS assumption [A96]

SIS. given B← Zn×m
q , hard to find a low-norm

z 6= 0 s.t. Bz = 0 mod q.



warm-up [WW23,W24]

functional commitments from succinct SIS

|crs| = Odepth(ℓ
2) where ℓ = |x|

|commitment| = Odepth(1)

|opening| = Odepth(1)

slow verification
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B Wj ∈ Zn×m
q

∈ {0, 1}m×mVi
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warm-up [WW23,W24]

crs: B,Wj,Vi,B−1(WjVi − δijG)

commit(x): C =
∑

xjWj

open(x, f ): Zf

verify: Cf
?
= BZ+ yG
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warm-up [WW23,W24]

crs: B,Wj,Vi,B−1(WjVi − δijG)

commit(x): C =
∑

xjWj

next. relax CVi = BZi + xiG

3 binding from standard SIS 1

7 CVi 6= GSW.enc(B, xi) 2

7 Zi have size O(ℓ2), not O(1) 3
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1 commitment from SIS
crs: Wj,Vi CVi

−xiG

 =

B︷ ︸︸ ︷· · · WiVj · · ·

· · · −δijG · · ·

Zi

binding.

SIS⇒ B =
[
· · · WiVj · · ·

]
is SIS-hard
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2 multiplication x1x2
CV1G−1(CV2)

0

−x1x2G

 =


B

B B

B


Z12︷ ︸︸ ︷Z1G−1(CV2)

x1Z2


next. write CV1G−1(CV2) = C(2) · V12 [W25]

⇒ fast verification for deg two polynomials
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