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Abstract. A recent work by Belohorec et al. (Crypto, 2025) shows that the well-
known PST multivariate polynomial commitment scheme is black-box extractable
under falsifiable assumptions. They show that a minimally modified (extended)
PST is extractable under an assumption ARSDH(n), and that the canonical PST is
extractable under an assumption GARSDH(n). Both of these assumptions are new
and more specialized than the original ARSDH assumption proposed by Lipmaa et al.
(Eurocrypt, 2024) to prove black-box extractability of the univariate KZG polynomial
commitment. A natural question is whether these assumptions are actually stronger
than the original ARSDH assumption. We answer this negatively: we show that
both ARSDH(n) and GARSDH(n) are equivalent to the original ARSDH assumption.
Secondly, we point out a gap in the proof that canonical PST is extractable under
GARSDH(n) assumption.
Keywords: Polynomial commitment schemes · Falsifiable assumptions · PST com-
mitment scheme · ARSDH assumption

1 Introduction
A polynomial commitment scheme [KZG10] allows one to commit to a polynomial f
succinctly and to later open it to f(α) for an arbitrary evaluation point α. The opening
phase includes a proof π that convinces the verifier that the evaluation is indeed correct.
Polynomial commitment schemes have turned out to be crucial for constructing efficient
SNARKs [CHM+20, GWC19, CBBZ23, ZCF24], but have also found use in other important
applications such as Data Availability Sampling (DAS) [HASW24] and Verkle trees [Kus18]
that are now part of Ethereum ecosystem.

In case of SNARKs, it is important that the polynomial commitment scheme is
extractable, i.e., in the security proof, it must be possible to efficiently extract the
committed polynomial f from a commitment C and a valid opening proof π. Some
polynomial commitment schemes have an interactive opening phase, which makes it
possible to extract the polynomial f using rewinding techniques. Polynomial commitment
schemes with a non-interactive opening phase, such as the KZG polynomial commitment
scheme [KZG10] and the (canonical) PST commitment scheme [PST13], were until recently
only known to be extractable under non-falsifiable assumptions1 or in idealized group
models [CHM+20]. Both of these have been widely criticised [GK16], and there are known
(although contrived) protocols secure in idealized group models that are insecure in the
real world [Den02, Zha22].

A breakthrough was achieved by Lipmaa, Parisella, and Siim [LPS24] who showed that
the KZG polynomial commitment scheme [KZG10] is computationally special sound (which
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is a specific flavor of extractability) under a falsifiable assumption, the Adaptive Rational
Strong Diffie-Hellman (ARSDH, see Definition 1) assumption. Their main technique
was to use the evaluation point α for rewinding. ARSDH is a minor generalization of
the RSDH assumption [GR19] and the more established Strong Diffie-Hellman (SDH)
assumption [BB04]. Since then, ARSDH has been used to prove the security of various
pairing-based protocols [LPS25, CGKY26, Lip25, WZ25, CADLT25, Sii26, XTP+26].

A recent work by Belohorec, Dvorák, Hoffmann, Hubácek, Masková, and Pastyrík
[BDH+25] further extends the result of [LPS24] to the PST polynomial commitment
scheme [PST13]. Whereas KZG allows commitments to univariate polynomials, PST is
a natural generalization of KZG that allows commitments to multivariate polynomials.
Multivariate polynomial commitment schemes (and in particular, multilinear polynomial
commitment schemes) have recently come to prominence since it is known how to achieve
a linear-time SNARK prover using them [CBBZ23].

The work of Belohorec et al. [BDH+25] studies two quite similar flavors of PST. The
first one, which they call canonical PST, is what is usually considered to be the PST
polynomial commitment scheme, and it has a non-interactive opening proof. The second
one they call the extended PST, and it has an interactive opening proof. Effectively, they
are the same protocol, but in the extended PST, elements of the canonical opening proof
are sent round by round.

To prove the extractability of the extended PST, they propose a new ARSDH(n)
assumption (see Definition 2), where n corresponds to the number of variables in the
committed polynomial. This is a multivariate generalization of the original ARSDH
assumption, where ARSDH(1) ≡ ARSDH. To prove the extractability of the canonical
PST, they propose the Generalized ARSDH(n) assumption (GARSDH(n), see Definition 3),
which is a more complicated variant of ARSDH(n). Both ARSDH(n) and GARSDH(n)
are falsifiable, but significantly more specialized than the original ARSDH assumption
proposed by Lipmaa et al. [LPS24]. Belohorec et al. [BDH+25] provide analysis of both
assumptions in the Algebraic Group Model (AGM) [FKL18] and in the Generic Group
Model (GGM) [Sho97] to justify the validity of these assumptions. Subsequently ARSDH(n)
also appears in [BHS26, BHKM26].

1.1 Our contribution
Our short note consists of two contributions, which clarify the extractability of the PST
polynomial commitment scheme.

d1-ARSDH

(d1, . . . , dn)-
GARSDH(n)

(dn, dn−1, . . . , d1)-
ARSDH(n)

Theorem 3

Theorem 2

Corollary 1

(a) Equivalence of assumptions

d1-ARSDH ∧ · · · ∧ dn-ARSDH

(d1, . . . , dn)-PoKoP
of Extended PST

Corollary 3

(b) Extractability of extended PST

Figure 1: Overview of our results, for
∏n

i=1(di + 1) ∈ poly(λ). Arrows denote implications
between assumptions or security properties.

Contribution 1: Reductions to ARSDH. Surprisingly, we show that both ARSDH(n)
and GARSDH(n) are equivalent to the original ARSDH assumption (even if n > 1). In
fact, if there exist an adversary A that breaks the ARSDH(n) (resp. GARSDH(n))
assumption with probability ε and with the running time t, then one can construct an
adversary B that uses A as a subroutine and breaks ARSDH with the same probability
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ε and B’s computation is dominated by t and O(dn) scalar multiplications, where n is
the number of variables and d is the degree bound for individual variables. In the case of
the PST polynomial commitment scheme, dn must always have polynomial size since the
commitment key also contains dn group elements. Thus, the reductions are efficient.

As we will see, the reductions are rather straightforward. Both reductions rely on the
observation that the reduction can pick trapdoors for the first n− 1 variables locally and
then use the adversary A to break the ARSDH assumption for the last variable. Figure 1
summarizes our reductions and their consequence for the extended PST.

Contribution 2: Flaw in the Security Proof. By reducing ARSDH(n) to standard
ARSDH, we can immediately conclude that the extended PST is extractable under the
original ARSDH assumption.

However, unfortunately, the same is not true for the canonical PST. We point out two
gaps in the proof of Theorem 5 in [BDH+25] that canonical PST is extractable under
GARSDH(n). To the best of our knowledge, there is no simple way to recover the result.
One can still prove the extractability of the canonical PST under a falsifiable assumption,
but the only suitable assumption we know is essentially tautological: canonical PST is
special sound.

2 Preliminaries
We denote the security parameter by λ. PPT stands for probabilistic polynomial time.
For a set A, we write a←$ A to denote that a is chosen uniformly at random from A. We
write f(λ) ≈λ 0 to denote that a function f is negligible in λ. We write f(λ) = poly(λ) to
denote that a function f is asymptotically bounded by polynomial. For integers a ≤ b, we
write [a..b] := {a, a+ 1, . . . , b}. We denote by Zp[X1, . . . , Xn] the ring of polynomials in n
variables with coefficients in Zp. For a finite set S, we denote the vanishing polynomial by
ZS(X) :=

∏
s∈S(X − s).

2.1 Bilinear Groups
Let Pgen be a bilinear group generator that takes as input the security parameter 1λ and
outputs gp = (p, •,G1,G2,GT ,P1,P2,PT ), where p is a prime, G1, G2, and GT are additive
groups of order p with generators P1, P2, and PT , respectively, and • : G1×G2 → GT is a
non-degenerate bilinear map. Namely, for all a, b ∈ Zp, we have (aP1)• (bP2) = (ab)PT . In
this work, we consider asymmetric bilinear groups, i.e., G1 ̸= G2, and there is no efficient
isomorphism between them.

We will use the notation [a]1 := a · P1 for a ∈ Zp, and similarly for [a]2 and [a]T . We
assume that all algorithms get the group parameters gp as an input without explicitly
mentioning it.

2.2 ARSDH Family of Assumption
We first recall the original d-ARSDH assumption from [LPS24].

Definition 1 (d-ARSDH). Let Pgen be a bilinear group generator and d ∈ poly(λ). We
say that the d-Adaptive Rational Strong Diffie-Hellman (ARSDH) assumption holds with
respect to bilinear group generator Pgen if for any PPT A,

Pr

 |S| = d+ 1∧
[ψ]T ̸= [0]T∧

[χ]1 • [1]2 = [ψ]1 • [ZS(t)]2
:

gp← Pgen(1λ), t←$ Zp,
ck←

(
{[ti]1}d

i=0, [1, t]2
)

([χ]1, [ψ]1,S ⊆ Zp)← A(ck)

 ≈λ 0 ,

where ZS(X) :=
∏

s∈S(X − s).
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GameARSDH(n)
Pgen,A,d1,...,dn

(λ)
gp← Pgen(1λ), t1, . . . , tn ←$ Zp;
ck←

(
{[ti1

1 · . . . · t
in
n ]1}d1,...,dn

i1,...,in=0, {[ti]2}
n
i=1

)
;(

[χ]1, [ψ]1, {[φi]1, αi}n−1
i=1 ,S

)
← A(ck);

// winning conditions for A:

b1 ← S ⊆ Zp ∧ |S| = dn + 1;
b2 ← [χ]T ̸=

∑n−1
i=1 [φi]1 • [ti − αi]2;

b3 ← [χ]1 • [1]2 =
∑n−1

i=1 [φi]1 • [ti − αi]2 + [ψ]1 • [ZS(tn)]2;
return b1 ∧ b2 ∧ b3;

Figure 2: The game for (d1, . . . , dn)-ARSDH(n) assumption.

If the set S is fixed in advance (the assumption is non-adaptive), then one obtains the d-
RSDH assumption [GR19]. If χ = ZS\{a}(t) for some a ∈ S, then ψ = χ/ZS(t) = 1/(t−a),
which is the regular SDH assumption [BB04].

2.2.1 Generalized ARSDH Assumptions

Recent work [BDH+25] proposes two n-variate generalizations of the original ARSDH
assumption: ARSDH(n) and GARSDH(n) assumptions. We recall them in the following.

Definition 2 ((d1, . . . , dn)-ARSDH(n)). Let Pgen be a bilinear group generator and
d1, ..., dn ≥ 0 such that

∏n
i=1(di + 1) ∈ poly(λ) 2. We say that the (d1, . . . , dn)-ARSDH(n)

assumption holds with respect to bilinear group generator Pgen if for any PPT A,

Pr
[
GameARSDH(n)

Pgen,A,d1,...,dn
(λ)

]
≈λ 0 ,

where GameARSDH(n)
Pgen,A,d1,...,dn

(λ) is defined in Figure 2.

It is easy to see that by setting n = 1, (d1, . . . , dn)-ARSDH(n) collapses to the
original d1-ARSDH assumption. The second assumption in [BDH+25] is the GARSDH(n)
assumption and it is defined as follows.

Definition 3 (GARSDH(n)). Let Pgen be a bilinear group generator and d1, ..., dn ≥ 0
such that

∏n
i=1(di+1) ∈ poly(λ). Then we say that the (d1, . . . , dn)-Generalized ARSDH(n)

assumption holds for Pgen, if for all PPT adversary A,

Pr
[
GameGARSDH(n)

Pgen,A,d1,...,dn
(λ)

]
≈λ 0 ,

where GameGARSDH(n)
Pgen,A,d1,...,dn

(λ) is defined in Figure 3.

Remark 1. We follow similar notation in Figure 3 as [BDH+25], but let us slightly clarify
it in the case when j = 1. When j = 1, the set S(i1,...,ij−1)

j is simply denoted as S1 := S()
1

and the property |S1| = d1 + 1 is checked in the condition b1 on the line 8. (This might
not be immediately clear looking at the formula for b1.) Similarly, we denote φ1 := φ

()
1 .

Finally, when j = 1, the sum
∑d1,...,dj−1

i1,...,ij−1=0[φ(i1,...,ij−1)
j ]1 • [Z

S
(i1,...,ij−1)
j

(tj)]2 (see the line
10 in the condition b3) should be interpreted as [φ1]1 • [ZS1(t1)]2. Understanding these
subtleties is important in the proof of the reduction Theorem 3.

2Note that [BDH+25] only requires that d1, . . . , dn ∈ poly(λ) while not specifying a constraint for n.
We constrain the product

∏n

i=1(di + 1) as it determines the size of ck. We do the same in Definition 3.
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GameGARSDH(n)
Pgen,A,d1,...,dn

(λ)
1 : gp← Pgen(1λ), t1, . . . , tn ←$ Zp;
2 : ck←

(
{[ti1

1 · · · · · t
in
n ]1}d1,...,dn

i1,...,in=0, {[ti]2}
n
i=1

)
;

3 : A(ck) outputs:
4 : (a) [χ]1,

5 : (b) for all j ∈ [1, n], {S(i1,...,ij−1)
j }d1,...,dj−1

i1,...,ij−1=0 where S(i1,...,ij−1)
j ⊆ Zp,

6 : (c) for all j ∈ [1, n], {[φ(i1,...,ij−1)
j ]1}

d1,...,dj−1
i1,...,ij−1=0;

7 : // winning conditions for A:

8 : b1 ←
n∧

j=1

d1,...,dj−1∧
i1,...,ij−1=0

(
|Si1,...,ij−1

j | = dj + 1
)
;

9 : b2 ← [χ]T ̸=
∑n

j=2

∑d1,...,dj−1
i1,...,ij−1=0[φ(i1,...,ij−1)

j ]1 • [Z
S

(i1,...,ij−1)
j

(tj)]2;

10 : b3 ← [χ]T =
∑n

j=1

∑d1,...,dj−1
i1,...,ij−1=0[φ(i1,...,ij−1)

j ]1 • [Z
S

(i1,...,ij−1)
j

(tj)]2;

11 : return b1 ∧ b2 ∧ b3;

Figure 3: The game for (d1, . . . , dn)-GARSDH(n) assumption.

Knowing the above notational conventions, it is straightforward to check that GARSDH(1)
is equivalent to ARSDH assumption. The test on the line 8 only checks that |S1| = d1 + 1,
the test on the line 9 checks that [χ]T ̸= [0]T (the sum is empty), and the test on the line
10 checks that [χ]T = [φ1]1 • [ZS1(t1)]2.

3 Overview of PST

We give a brief overview of the PST polynomial commitment scheme [PST13] and the
result of Belohorec et al. [BDH+25] to set the stage for our contribution. Readers familiar
with both works can safely skip to the next section.

We discuss the two variants of multivariate PST polynomial commitment scheme as
described in [BDH+25]. Both are a generalization of the univariate KZG polynomial
commitment scheme [KZG10] to multivariate polynomials. The canonical PST is the
variant with a non-interactive opening phase and the extended PST is the variant with an
interactive opening phase.

The commitment key generation and commitment algorithms are the same for both
variants. PST allows commitments to n-variate polynomials f(X1, ..., Xn) where the
individual degrees of each variable is bounded by parameters d⃗ = (d1, d2, . . . , dn) respec-
tively. The commitment key generation algorithm PST.KGen takes as input the degree
bounds and the pairing description. It then samples n trapdoor t1, ..., tn ←$ Zp and com-
putes [M(t1, . . . , tn)]1 for each n-variate monomial M(X1, . . . , Xn) = Xi1

1 · · ·Xin
n , where

0 ≤ ij ≤ dj for all j ∈ [1..n]. Eventually it outputs a commitment key ck which contains
the pairing description gp, the group elements [M(t1, . . . , tn)]1 for all n-variate monomials
M(X1, . . . , Xn) and the group elements [ti]2 for all i ∈ [1..n]. The commitment algorithm
PST.Com takes as an input the commitment key ck and a polynomial f(X1, ..., Xn) and
outputs the commitment Com = [f(t1, ..., tn)]1, which is a linear combination of the G1
group elements in ck. See Figure 4 for the detailed description of PST.KGen and PST.Com.
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3.1 Canonical PST
The opening phase of canonical PST [PST13] uses the following polynomial decomposition
lemma. For any f(X1, ..., Xn) ∈ Zp[X1, ..., Xn] and any (x1, ..., xn) ∈ Zn

p , it holds that

f(X1, ..., Xn) =
n∑

i=1
qi(Xi, ..., Xn)(Xi − xi) + f(x1, ..., xn), where

qi(Xi, ..., Xn) = f(x1, ..., xi−1, Xi, ..., Xn)− f(x1, ..., xi, Xi+1, ..., Xn)
(Xi − xi)

.

Note that qi(Xi, ..., Xn) is a polynomial in Zp[X1, ..., Xn] for all 1 ≤ i ≤ n. The main intu-
ition behind the PST security is that if the identity f(X1, ..., Xn) =

∑n
i=1 qi(Xi, ..., Xn)(Xi−

xi) + z holds, then it immediately follows that f(x1, ..., xn) = z.
In the opening phase the prover receives the evaluation point (x1, ..., xn) and computes

the value z = f(x1, ..., xn) and the opening proof π = (π1, ..., πn), where πi = [qi(ti, ..., tn)]1.
The verifier uses pairings to check that the decomposition lemma’s identity holds on the
commitments: (Com− [z]1) • [1]2 =

∑n
i=1 πi • [ti − xi]2. See Figure 4.

PST.KGen(d⃗ = (d1, ..., dn), gp = (p, [1]1, [1]2, •)):

Sample t1, ..., tn ← Zp.

Output ck←
(

gp,
(

[ti1
1 · · · t

in
n ]1

)d1,...,dn

i1,...,in=0
,
(

[ti]2
)n

i=1

)
.

PST.Com(ck, f):

Output Com← [f(t1, ..., tn)]1.

PST.Open(ck, f, (x1, ..., xn)):

Compute z ← f(x1, ..., xn).

For all 1 ≤ i ≤ n, compute qi(Xi, ..., Xn)← f(x1,...,xi−1,Xi,...,Xn)−f(x1,...,xi,Xi+1,...,Xn)
(Xi−xi)

Compute πi ← [qi(ti, ..., tn)]1.
Output the opening proof π ← (π1, ..., πn) and the evaluation z.

PST.Ver(ck,Com, (x1, ..., xn), π = (π1, ..., πn), z):

If (Com− [z]1) • [1]2 =
∑n

i=1(πi • [ti − xi]2) output 1, else output 0.

Figure 4: Canonical PST PCS

3.2 Extended PST
The extended PST is an interactive argument (P,V) for the relation

RPST
ck =

{
(C, f) : C = PST.Com(ck, f) ∧ deg(f) ≤ d⃗

}
.

It is based on the observation that each quotient polynomial qi(Xi, ..., Xn) depends only
on the first i coordinates of the evaluation point x = (x1, ..., xn). PST.KGen, PST.Com,
and PST.Ver are identical to the canonical PST. Now, the interactive opening algorithm
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P(Com, f) V(Com)
x1←−−−−−−−−−−−−−−−−− (d1, . . . , dn) = dck

x = (x1, . . . , xn)← Fn
p

π1 = [q1(t1, . . . , tn)]1
π1−−−−−−−−−−−−−−−−−→

...

xn←−−−−−−−−−−−−−−−−−

z = f(x)
πn = [qn(tn)]1

πn,z−−−−−−−−−−−−−−−−−→

return PST.Ver(ck,Com,x, π, z)

Figure 5: Extended PST opening protocol

is a n-round protocol. In i-th round P receives i-th coordinate xi from the verifier and
replies with πi = [qi(ti, ...tn)]1 where

qi(Xi, ..., Xn) = f(x1, ..., xi−1, Xi, ..., Xn)− f(x1, ..., xi, Xi+1, ..., Xn)
(Xi − xi)

.

In n-th round P receives xn and sends πn = [qn(tn)]1 and the evaluation of f(X1, ..., Xn) at
(x1, ..., xn) i.e. z = f(x1, ..., xn). In the end, the verifier receives the same proof elements
as in the canonical PST and performs the same verification. See Figure 5 for the detailed
description of the extended PST opening protocol.

3.3 Results of Belohorec et al.
We briefly summarize the results of Belohorec et al. [BDH+25] on the extractability of
PST. They define an extractability notion called proof of knowledge of a polynomial
(PoKoP). In short, a polynomial commitment scheme is a PoKoP if the opening phase is a
proof of knowledge of the committed polynomial f . In particular, the evaluation points
x1, . . . , xn are used for rewinding by an expected polynomial-time extractor Ext to extract
the committed polynomial f from a commitment Com and a valid opening proof π. We
refer the reader to [BDH+25] for the precise definition of PoKoP. The authors proved
that both versions of PST are proofs of knowledge of a polynomial (PoKoP) under the
ARSDH(n) and GARSDH(n) assumptions, respectively. We state their main results below.

Theorem 1 ([BDH+25], Theorem 5). For n ∈ N, let d⃗ = (d1, ..., dn) ∈ poly(λ) be a vector
of degree bounds and Pgen be a bilinear group generator.

1. If the ARSDH(n) assumption holds for Pgen then the extended PST is a PoKoP with
respect to Pgen and d⃗.

2. If the GARSDH(n) assumption holds for Pgen then both the extended and canonical
PST are PoKoPs with respect to Pgen and d⃗.

In Section 5 we will point out gaps in the proof of Item 2 of Theorem 1. To the best of
our knowledge, that result does not hold and there is no simple way to recover it.
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4 Reductions
We start by slightly reformulating the d-ARSDH assumption. It is easy to see that d-
ARSDH assumption (see Definition 1) is equivalent to the following variant, where the
condition [ψ]T ̸= [0]T is replaced by [χ]T ̸= [0]T .

Definition 4 (d-ARSDH*). Let d ∈ poly(λ). We say that the d-ARSDH* assumption
holds with respect to bilinear group generator Pgen if for any PPT A,

Pr

 |S| = d+ 1∧
[χ]T ̸= [0]T∧

[χ]1 • [1]2 = [ψ]1 • [ZS(t)]2
:

gp← Pgen(1λ), t←$ Zp,
ck←

(
{[ti]1}d

i=0, [1, t]2
)

([χ]1, [ψ]1,S ⊆ Zp)← A(ck)

 ≈λ 0 .

Lemma 1. The d-ARSDH and d-ARSDH* assumptions are equivalent.

Proof. ARSDH ⇒ ARSDH*. Suppose A outputs ([χ]1, [ψ]1,S) that breaks the d-
ARSDH* assumption. Then, χ ̸= 0, which implies that ψ ̸= 0. Thus, A also breaks
d-ARSDH assumption.

ARSDH* ⇒ ARSDH. Suppose A outputs ([χ]1, [ψ]1,S) that breaks the d-ARSDH
assumption. The same A will also break d-ARSDH* assumption unless χ = 0. If χ = 0,
but ψ ̸= 0, then ψZS(t) = 0 implies ZS(t) = 0. This is only possible if the trapdoor t ∈ S.
We can then construct an adversary B that breaks the d-ARSDH* assumption as follows.

• B gets ck as an input and runs A(ck) that outputs ([χ]1, [ψ]1,S).

• If χ ̸= 0, B outputs ([χ]1, [ψ]1,S).

• Otherwise, B recovers the trapdoor t from the set S. It picks any set S ′ ⊆ Zp of size
d+ 1 such that t ̸∈ S ′ and outputs (ZS′(t) · [1]1, [1]1,S ′).

It is easy to confirm that B breaks d-ARSDH* assumption with the same probability as A
breaks d-ARSDH assumption.

Since the reductions between ARSDH and ARSDH* are tight, in the following we will
use the ARSDH* assumption as the definition of ARSDH assumption.

We also recall the following (and slightly paraphrased) result from [BDH+25, Lemma
4].

Lemma 2 ([BDH+25]). Let d1, . . . , dn ≥ 0 such that δ(n) :=
∏n

i=1(di + 1) ∈ poly(λ). If
the (d1, . . . , dn)-ARSDH(n) assumption holds, then (d2, . . . , dn)-ARSDH(n) also holds.

It immediately gives us the following useful corollary.

Corollary 1 (ARSDH(n)⇒ ARSDH). Let d1, . . . , dn ≥ 0 such that δ(n) :=
∏n

i=1(di+1) ∈
poly(λ). If the (d1, . . . , dn)-ARSDH(n) assumption holds, then dn-ARSDH also holds.

4.1 GARSDH(n) ⇒ ARSDH(n)
As a first step, we show that GARSDH(n) implies ARSDH(n) for appropriately chosen
parameters. Thus, GARSDH(n) is at least as strong as ARSDH(n) for the same n for
degree parameters are shown in the next theorem.

Theorem 2 (GARSDH(n)⇒ ARSDH(n)). Let d1, . . . , dn ≥ 0 such that δ(n) :=
∏n

i=1(di +
1) ∈ poly(λ). Additionally fix D1, . . . , Dn−1 ≥ 0 such that δ′(n) = (d1 + 1)

∏n−1
i=1 (Di + 1) ∈

poly(λ). If the (d1, . . . , dn)-GARSDH(n) assumption holds, then the (D1, ..., Dn−1, d1)-
ARSDH(n) assumption holds.
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Proof. Let A be a t-time adversary which can win the ARSDH(n) game with a non-
negligible probability ϵ. We construct a PPT adversary B that wins the GARSDH(n)
game. B works as follows,

1. It gets the commitment key ck = {{[ti1
1 · · · tin

n ]1}d1,...,dn

i1,...,in=0, {[ti]2}n
i=1}.

2. B sets Dn = d1 and ensures that δ′(n) = (d1 + 1)
∏n−1

i=1 (Di + 1) ∈ poly(λ). Samples
T1, ..., Tn−1 ←$ Zp and computes

ck′ = {{[T i1
1 · · ·T in

n ]1}D1,...,Dn

i1,...,in=0, {[Ti]2}n
i=1} .

Note that [T in
n ]1 ← [tin

1 ]1 for all in ∈ [0..Dn].

3. B runs A(ck′) and gets
(
[χ̃]1, [ψ]1, {[φ̃i]1, αi}n−1

i=1 ,Sn

)
.

4. B randomly samples S(i1,...,ij−1)
j ⊂ Zp for j ∈ [2, n] and i1 ∈ [0..d1], ..., ij−1 ∈ [0..dj−1]

such that |S(i1,...,ij−1)
j | = dj + 1. Sets [φ(i1,...,ij−1)

j ]1 ← [0]1 for all j ∈ [2, n].

5. Computes [χ]1 = [χ̃]1−
∑n−1

i=1 (Ti−αi)[φ̃i]1 and store S1 ← Sn and store [φ1]1 ← [ψ]1

6. B outputs
(
[χ]1, {{S(i1,...,ij−1)

j }d1,...,dj−1
i1,...,ij−1=0, {[φ

(i1,...,ij−1)
j ]1}d1,...,dj−1

i1,...,ij−1=0}n
j=1

)
.

Now, if A wins the (D1, ..., Dn)-ARSDH(n) game, we have |Sn| = Dn + 1 = d1 + 1,
[χ̃]T ̸=

∑n−1
i=1 [φ̃i]1 • [Ti − αi]1, and [χ̃]T =

∑n−1
i=1 [φ̃i]1 • [Ti − αi]1 + [ψ]1 • [ZSn

(Tn)]2. This
implies that

1.
∣∣∣S(i1,...,ij−1)

j

∣∣∣ = dj + 1 for j ∈ [1..n] and i1 ∈ [0..d1], ..., ij−1 ∈ [0..dj−1],

2. [χ]T ̸=
∑n

j=2
∑d1,...,dj−1

i1,...,ij−1=0[φ(i1,...,ij−1)
j ]1 • [Z

S
(i1,...,ij−1)
j

(tj)]2,

3. [χ]T = [φ1]1 • [ZS1(t1)]2 +
∑n

j=2
∑d1,...,dj−1

i1,...,ij−1=0[φ(i1,...,ij−1)
j ]1 • [Z

S
i1,...,ij−1
j

(tj)]2.

The adversary B wins the GARSDH(n) game with the same probability as A.
The running time of B:

1. To generate the ck′, B performs T i1
2 · · ·T

in−1
n [tin

1 ]1 for i1 ∈ [0..D1], ..., in−1 ∈ [0..Dn−1],
in ∈ [0..d1] i.e. (d1 + 1)

∏n−1
j=1 (Dj + 1) scalar multiplications i.e. O(δ′(n)) scalar

multiplications.

2. B runs A which takes time t.

3. The time for the random sampling of the sets Si1,...,ij−1
j from Zp with

∣∣∣S(i1,...,ij−1)
j

∣∣∣ =
dj + 1 i.e.

∏j
i=1(di + 1) random samplings for j ∈ [2..n].

4. O(n) scalar multiplications to compute [χ]1 = [χ̃]1 −
∑n−1

i=1 (Ti − αi)[φ̃i]1.

4.2 ARSDH =⇒ Generalized ARSDH(n)
Now we show the main result of the paper. Standard d1-ARSDH implies (d1, . . . , dn)-
GARSDH(n). In fact, they are equivalent and reductions exist in both directions. Our
technique is based on the observation that the reduction can sample t2, . . . , tn locally.
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Theorem 3 (ARSDH ⇔ GARSDH(n)). Let d1, . . . , dn ≥ 0 such that δ(n) :=
∏n

i=1(di +
1) ∈ poly(λ). Then, the d1-ARSDH assumption is equivalent to the (d1, . . . , dn)-GARSDH(n)
assumption.

Proof. d1-ARSDH ⇒ (d1, . . . , dn)-GARSDH(n): LetA be a t-time adversary of the GARSDH(n)
game with winning probability ε. We show that A can be transformed to an adversary
B that wins in the ARSDH game with the same probability. The construction of B is as
follows:

1. It gets as an input ck = {{[ti1]1}d1
i=0, [1, t1]2}, where t1 ←$ Zp.

2. B samples t2, ..., tn ←$ Zp and computes

ck′ = {{[ti1
1 · · · tin

n ]1}d1,...,dn

i1,...,in=0, {[ti]2}n
i=1} .

3. B runs A(ck′) and gets

(a) [χ̃]1,
(b) for all j ∈ [1, n], {S̃(i1,...,ij−1)

j }d1,...,dj−1
i1,...,ij−1=0 where S̃(i1,...,ij−1)

j ⊆ Zp,

(c) for all j ∈ [1, n], {[φ̃(i1,...,ij−1)
j ]1}d1,...,dj−1

i1,...,ij−1=0.

4. B computes [χ]1 = [χ̃]1 −
∑n

j=2
∑d1,...,dj−1

i1,...,ij−1=0 ZS̃
(i1,...,ij−1)
j

(tj)[φ̃(i1,...,ij−1)
j ]1, [ψ]1 ←

[φ̃1]1 (see Remark 1 for notation) and outputs ([χ]1, [ψ]1, S̃1)

According to Definition 3 if adversary A wins the GARSDH(n) game, then

1.
∣∣∣S̃(i1,...,ij−1)

j

∣∣∣ = dj + 1 for all j ∈ [1, n],

2. [χ̃]T ̸=
∑n

j=2
∑d1,...,dj−1

i1,...,ij−1=0[φ̃(i1,...,ij−1)
j ]1 • [Z

S̃
(i1,...,ij−1)
j

(tj)]2,

3. [χ̃]T =
∑n

j=1
∑d1,...,dj−1

i1,...,ij−1=0[φ̃(i1,...,ij−1)
j ]1 • [Z

S̃
(i1,...,ij−1)
j

(tj)]2.

which implies that

1. |S̃1| = d1 + 1, (see Remark 1 for notation)

2. [χ]T = [χ̃]T −
∑n

j=2
∑d1,...,dj−1

i1,...,ij−1=0[φ̃(i1,...,ij−1)
j ]1 • [Z

S̃
(i1,...,ij−1)
j

(tj)]2 ̸= [0]T ,

3. [χ]T = [φ̃1]1 • [ZS̃1
(t1)]2.

Thus, according to Definition 1 B wins the d1-ARSDH game with ε probability.
The running time of B :

1. To generate the ck′, B performs ti2
2 · · · tin

n [ti1
1 ]1 for i1 ∈ [0..d1], ..., in ∈ [0..dn] i.e.∏n

j=1(dj + 1) scalar multiplications i.e. O(δ(n)) scalar multiplications.

2. B runs A which takes time t.

3. At the last step B returns

[χ]1 = [χ̃]1 −
n∑

j=2

d1,...,dj−1∑
i1,...,ij−1=0

Z
S̃

(i1,...,ij−1)
j

(tj)[φ̃(i1,...,ij−1)
j ]1

i.e.
∑n

j=2
∏j−1

i=1 (di + 1) ≈ O(δ(n)) multi-scalar multiplications and asymptotically
the same number of polynomial evaluations Z

S̃
(i1,...,ij−1)
j

(tj).
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(d1, . . . , dn)-GARSDH(n) ⇒ d1-ARSDH: On the other hand, this reduction is again similar
to the reduction of GARSDH(n) to GARSDH(n − 1) as given in [BDH+25]. From an
adversary B of d1-ARSDH game, we can construct the adversary A of GARSDH(n) game.
The construction of A is as follows,

1. Gets as input ck = {{[ti1
1 · · · tin

n ]1}d1,...,dn

i1,...,in=0, {[ti]2}n
i=1}.

2. Sets ck′ = {{[ti1]1}d1
i=0, [1, t1]2}.

3. A runs B(ck′) and gets ([χ]1, [ψ]1,S1).

4. A randomly samples S(i1,...,ij−1)
j ⊂ Zp for j ∈ [2, n] and i1 ∈ [0..d1], ..., ij−1 ∈

[0..dj−1] such that |S(i1,...,ij−1)
j | = dj + 1. Sets [φ(i1,...,ij−1)

j ]1 ← [0]1 for all j ∈ [2, n]
and [φ1]1 = [ψ]1.

5. A outputs(
[χ]1, {{S(i1,...,ij−1)

j }d1,...,dj−1
i1,...,ij−1=0, {[φ

(i1,...,ij−1)
j ]1}d1,...,dj−1

i1,...,ij−1=0}
n
j=1

)
.

Now, if B wins the d1-ARSDH game, we have |S1| = d1 + 1, [χ]T ̸= [0]T , and [χ]T =
[ψ]1 • [ZS1(t1)]2. This implies that

1.
∣∣∣S(i1,...,ij−1)

j

∣∣∣ = dj + 1 for j ∈ [1..n] and i1 ∈ [0..d1], ..., ij−1 ∈ [0..dj−1],

2. [χ]T ̸=
∑n

j=2
∑d1,...,dj−1

i1,...,ij−1=0[φ(i1,...,ij−1)
j ]1 • [Z

S
(i1,...,ij−1)
j

(tj)]2,

3. [χ]T = [φ1]1 • [ZS1(t1)]2 +
∑n

j=2
∑d1,...,dj−1

i1,...,ij−1=0[φ(i1,...,ij−1)
j ]1 • [Z

S
i1,...,ij−1
j

(tj)]2.

The adversary A wins the GARSDH(n) game with the same probability as B.
The running time of A: The running time of the adversary A is dominated (besides
running B) by the random sampling of the sets Si1,...,ij−1

j from Zp with
∣∣∣S(i1,...,ij−1)

j

∣∣∣ = dj +1
i.e.

∏j
i=1(di + 1) random samplings for j ∈ [2..n].

As an immediate consequence of Theorem 2 and Theorem 3, we have the following
corollary.

Corollary 2. Let d⃗ = (d1, . . . , dn) be such that δ(n) :=
∏n

i=1(di + 1) ∈ poly(λ). Then, the
dn-ARSDH assumption implies the (d1, . . . , dn)-ARSDH(n) assumption.

Proof. For the forward implication, apply Theorem 3 to the reversed degree vector
(dn, . . . , d1). This gives the corresponding GARSDH(n) assumption from dn-ARSDH.
Then Theorem 2 gives (d1, . . . , dn)-ARSDH(n).

Conversely, let A break dn-ARSDH. Given an n-variate commitment key, restrict
it to powers of tn, run the adversary to obtain ([χ]1, [ψ]1,S), and set [φi]1 = [0]1 and
αi = 0 for all i ∈ [1..n− 1]. The winning conditions then coincide, with the same success
probability.

Finally, we can conclude the following result.

Corollary 3. Let d⃗ = (d1, . . . , dn) be such that δ(n) :=
∏n

i=1(di + 1) ∈ poly(λ). If
di-ARSDH assumption holds for all i ∈ [1..n], then the extended PST is a PoKoP with
respect to Pgen and d⃗.
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Proof. This is almost an immediate consequence of Corollary 2 and Item 1 in Theorem 1.
One can observe that the proof of the latter result in [BDH+25] is an inductive proof that
requires a series of assumptions:

• (d1, . . . , dn)-ARSDH(n),

• (d1, . . . , dn−1)-ARSDH(n− 1),

• . . .

• (d1)-ARSDH(1)≡ d1-ARSDH.

Based on Corollary 2, all these assumptions are implied by the assumptions dn-ARSDH,
dn−1-ARSDH, . . ., d1-ARSDH, respectively. Thus, our conclusion follows.

One would expect that a similar result holds for the canonical PST, but this turns out
to not the case, as we will explain in the next section.

5 Issues with the Reduction of Canonical PST to
GARSDH

After careful study of the canonical PST reduction to GARSDH(n) assumption [BDH+25],
we found a gap in their proof which does not seem to be easily fixable. Namely, the results
in question are Lemma 5 and Theorem 5 in the full version of the paper [BDH+25]. Both
Lemma 5 and Theorem 5 are needed in order to show that if the GARSDH(n) assumption
holds, then the canonical PST is computationally special sound (precursor notion for
proving PoKoP).

For simplicity, we will focus on the case of n = 2. In this case, the special soundness
adversary is given as an input a commitment key ck = ({[ti1

1 t
i2
2 ]1}d1,d2

i1,i2=0, [t1, t2]2) and it
must output transcripts(

[c]1, x(i1)
1 , x

(i1,i2)
2 , [π(i1,i2)

1 ]1, [π(i1,i2)
2 ]1, zi1,i2

)
(1)

that are accepted by the verifier for all i1 ∈ [0..d1] and i2 ∈ [0..d2], i.e., it holds that,

[c− zi1,i2 ]1 • [1]2 = [π(i1,i2)
1 ]1 • [t1 − x(i1)

1 ]2 + [π(i1,i2)
2 ]1 • [t2 − x(i1,i2)

2 ]2 .

The adversary wins if the extractor is unable to find a polynomial L(X1, X2) of degree at
most (d1, d2) such that [c]1 = [L(t1, t2)]1.

Background on Interpolation. Before continuing, we briefly review some basic facts
about Lagrange interpolation. Let A = {a0, a1, . . . , ad} ⊆ Zp be a set of distinct elements.
We denote by ℓA

i (X) the ith Lagrange polynomial over the set A, which is defined as

ℓA
i (X) =

∏d
j=0,j ̸=i

X−aj

ai−aj
= ωA

i ZA(X)/(X − ai) , (2)

where ωA
i = 1

ZA\ai
(ai) = 1∏

j∈[0..d],j ̸=i
(ai−aj)

. The Lagrange basis polynomial ℓA
i (X) is the

unique polynomial of degree at most d such that ℓA
i (aj) = 1 if i = j and ℓA

i (aj) = 0 if
i ̸= j.

Given a set of output points z0, z1, . . . , zd ∈ Zp, their interpolation polynomial over
the set A is defined as L(X) =

∑d
i=0 ziℓ

A
i (X). This gives the lowest degree polynomial

such that L(ai) = zi for all i ∈ [0..d]. As a useful special case, interpolation of a constant
1 polynomial can be expressed as ∑d

i=0 ℓ
A
i (X) = 1 . (3)
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The same ideas can be extend to the multivariate case. Using elements from the
transcripts in (1), we can define sets S = {x(i1)

1 }d1
i1=0 and S(i1)

2 = {x(i1,i2)
2 }d2

i2=0 for i1 ∈
[0..d1]. Then,

L(X,Y ) =
∑d1

i1=0
∑d2

i2=0 zi1,i2ℓ
S
i1

(X)ℓS(i1)
2

i2
(Y ) .

gives us the lowest degree polynomial such that L(x(i1)
1 , x

(i1,i2)
2 ) = zi1,i2 for all i1 ∈ [0..d1]

and i2 ∈ [0..d2]. This is precisely how the special soundness extractor in [BDH+25] recovers
the polynomial L(X1, X2) from the transcripts.

5.1 Issue with Lemma 5
The goal of the batching lemma [BDH+25, Lemma 5] is to take all of the transcripts in
Equation (1) and batch them into a single equation which could then be used to break
the GARSDH(n) assumption. Let S = {x(i1)

1 }d1
i1=0 and S(i1)

2 = {x(i1,i2)
2 }d2

i2=0 for i ∈ [0..d1].

Let L(X1, X2) =
∑d1

i1=0
∑d2

i2=0 zi1,i2ℓ
S
i1

(X1)ℓS(i1)
2

i2
(X2) be the interpolation polynomial over

zi1,i2 . They show that

c− L(t1, t2) Eq.(3)= c ·
( ∑d1

i1=0
∑d2

i2=0 ℓ
S
i1

(t1)ℓS(i1)
2

i2
(t2)

)
−

∑d1
i1=0

∑d2
i2=0 zi1,i2ℓ

S
i1

(t1)ℓS(i1)
2

i2
(t2)

=
∑d1

i1=0
∑d2

i2=0(c− zi1,i2)ℓS
i1

(t1)ℓS(i1)
2

i2
(t2)

=
∑d1

i1=0
∑d2

i2=0

(
π

(i1,i2)
1 (t1 − x(i1)

1 ) + π
(i1,i2)
2 (t2 − x(i1,i2)

2 )
)
ℓS

i1
(t1)ℓS(i1)

2
i2

(t2)
Eq.(2)=

∑d1
i1=0

∑d2
i2=0 π

(i1,i2)
1 wS

i1
ZS(t1)ℓS(i1)

2
i2

(t2)+∑d1
i1=0

∑d2
i2=0 π

(i1,i2)
2 ℓS

i1
(t1)wS(i1)

2
i2

ZS(i1)
2

(t2)

= ZS(t1)φ1 +
∑d1

i1=0 ZS(i1)
2

(t2)φ(i1)
2 ,

where φ1 =
∑d1

i1=0
∑d2

i2=0 π
(i1,i2)
1 wS

i1
ℓ

S(i1)
2

i2
(t2) and φ

(i1)
2 =

∑d2
i2=0 π

(i1,i2)
2 ℓS

i1
(t1).

More precisely, the batching lemma for the bivariate case states that the following
equation holds:

[c− L(t1, t2)]T = [φ1]1 • [ZS(t1)]2 +
d1∑

i1=0
[φ(i1)

2 ]1 • [ZS(i1)
2

(t2)]2 ,

This is technically correct, but in the reduction the adversary must be able to efficiently
compute the required elements. Specifically, it must be able to efficiently compute
[χ]1 = [c]1 − [L(t1, t2)]1, [φ1]1, [φS(i1)

2
2 ]1, S = {x(i1)

1 }d1
i1=0, S(i1)

2 = {x(i1,i2)
2 }d2

i2=0 for all
i1 ∈ [0..d1] to break the GARSDH(2). Note that [χ]1 can be computed easily using the
commitment key ck as [L(t1, t2)]1 =

∑d1
i1=0

∑d2
i2=0 zi1,i2 [ℓS

i1
(t1)ℓS(i1)

2
i2

(t2)]1. However, it is
not possible to efficiently compute, say [φ(i1)

2 ]1, which contains terms such as [π(i1,i2)
2 ]1ℓS

i1
(t1).

The adversary knows t1 only as a group element from the commitment key ck. This is the
first gap we identified.

For the sake of completeness, we also recall the generalized version of the batching
lemma [BDH+25, Lemma 5] for n variables. The generalized lemma says that for d1, ..., dn ∈
poly(λ) and (t1, ..., tn) ∈ Zn

p , let

T =
{(

[c]1,
(
x

(i1)
1 , ..., x(i1,...,in)

n

)
,
(
π

(i1,...,in)
1 , ..., π(i1,...,in)

n

)
, z(i1,...,in)

)}d1,...,dn

i1,...,in=0
(4)
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be a set of accepting transcripts such that for all i1 ∈ [d1], ..., in ∈ [dn],

[c− zi1,...,in ]1 =
∑n

j=1[πi1,...,in

j ]1 • [tj − x(i1,..,in)
j ]2

Now they define:

1. S(i1,...,ij−1)
j =

{
x

(i1,...,ij)
j

}dj

ij=0

2. [φ(i1,...,ij−1)
j ]1 =

∑dj ,...,dn

ij ,...,in=0
∏

k ̸=j ℓ
S

(i1,...,ij−1)
k

ik
(tk)ωS

(i1,...ij−1)
j

ij
[φ(i1,...,in)

j ]1

3. L(X1, ..., Xn) =
∑d1,...,dn

i1,...,in=0 z
(i1,...,in) ∏n

k=1 ℓ
S

(i1,...,ik−1)
ik

ik
(Xk)

Then the lemma states that the following holds:

[c− L(t1, ..., tn)]1 • [1]2 =
∑n

j=1
∑d1,...,dj−1

i1,...,ij−1=0[φ(i1,...,ij−1)
j ]1 • [Z

S
(i1,...,ij−1)
j

(tj)]2

In the general case, it is not possible to efficiently compute the following elements in G1
using only the commitment key ck,

[φ(i1,...,ij−1)
j ]1 =

∑dj ,...,dn

ij ,...,in=0
∏

k ̸=j ℓ
S

(i1,...,ij−1)
k

ik
(tk)ωS

(i1,...ij−1)
j

ij
[φ(i1,...,in)

j ]1 .

Though the batching lemma itself is true, it cannot be used in [BDH+25, Theorem 5]
to obtain an efficient reduction.

5.2 Issue in Theorem 5
Even if the issue in Lemma 5 could be overcome, there is another issue in the proof of
Theorem 5. In this theorem, the goal is to show that if [c]1 ̸= [L(t1, t2)]1, then it is possible
to break the GARSDH(n) assumption. The adversary gets ck as an input and outputs
transcripts as in Equation (1). First, they apply the batching lemma to get

[c− L(t1, t2)]T = [φ1]1 • [ZS(t1)]2 +
d1∑

i1=0
[φ(i1)

2 ]1 • [ZS(i1)
2

(t2)]2 ,

as above. Next they apply the GARSDH(2) assumption, where χ = c− L(t1, t2). Unless
the adversary breaks the GARSDH(2) assumption , it must hold that

[c− L(t1, t2)]T =
d1∑

i1=0
[φ(i1)

2 ]1 • [ZS(i1)
2

(t2)]2 . (5)

This indeed seems to work (assuming we ignore the issue in Section 5.1). However, now
they claim that one can apply the GARSDH(1) assumption to Equation (5) to conclude
that c− L(t1, t2) = 0. This does not seem to be possible in any straightforward way. The
equation for the GARSDH(1) assumption should be of the form [χ]T = [φ]1 • [ZS(t)]2.
In fact, it is easy to find a counterexample to show that Equation (5) does not always
imply c− L(t1, t2) = 0. Set φ(0)

2 = 1, φ(1)
2 = −1 and φ

(i)
2 = 0 for all i ≥ 2. Let us denote

ZS(0)
2

(Y ) = Xd2+1 + f(Y ) and ZS(1)
2

(Y ) = Xd2+1 + g(Y ), where deg(f), deg(g) ≤ d2. It is
now easy to see that

c− L(t1, t2) = f(t2)− g(t2) .

Since f(X)−g(X) is a non-zero polynomial when S(0)
2 ̸= S

(1)
2 , it follows that c−L(t1, t2) ̸= 0.

Otherwise, one could simply find the roots of f(X)− g(X) to break the discrete logarithm
assumption.
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GameTAUTPST(n)
Pgen,A,d1,...,dn

(λ)
1 : gp← Pgen(1λ), t1, . . . , tn ←$ Zp;

2 : ck←
(
{[ti1

1 · · · · · t
in
n ]1}d1,...,dn

i1,...,in=0, {[ti]2}
n
i=1

)
;

3 : T ← A(ck), where T = {([c]1, . . . )} is a tree of transcripts as in Equation (4);
4 : Define L(X1, . . . , Xn) as in Item 3 in Section 5.1;
5 : b1 ← all transcripts in T accept ∧[c]1 ̸= [L(t1, . . . , tn)]1;
6 : return b1;

Figure 6: The game for (d1, . . . , dn)-Tautological PST assumption.

5.3 Trivial Fix
We do not know how to recover the result of Theorem 5 in [BDH+25]. On the one
hand, it might not be too important since the extended PST is essentially as efficient
as the canonical PST, and we already showed that the extended PST is extractable
under the standard ARSDH assumption. On the other hand, since canonical PST has a
non-interactive opening phase (and there are not many PCS with this property), it would
be nice to prove its extractability as well under some falsifiable assumption.

We point out that one can always make the following tautological (but still falsifiable)
assumption which is sufficient.

Definition 5 (Tautological PST Assumption). Let Pgen be a bilinear group generator
and d1, ..., dn ≥ 0 such that

∏n
i=1(di + 1) ∈ poly(λ). Then we say that the (d1, . . . , dn)-

Tautological PST assumption holds for Pgen, if for all PPT adversary A,

Pr
[
GameTAUTPST(n)

Pgen,A,d1,...,dn
(λ)

]
≈λ 0 ,

where GameTAUTPST(n)
Pgen,A,d1,...,dn

(λ) is defined in Figure 6.

This assumption is clearly falsifiable (it is a game between an efficient adversary and
an efficient challenger), and it effectively states that the canonical PST has computational
special soundness, which is exactly what Theorem 5 in [BDH+25] aims to prove. It is a
simple exercise to show as a sanity check that the Tautological PST assumption also holds
in the generic group model. We leave it as an open problem to prove the extractability of
the canonical PST under some weaker falsifiable assumption.
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