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What is D-algebraic guessing?

Find a differential equation satisfied by the sequence f :=
∑∞

n=0 ζ(2n + 2)xn:

(ζ(2n + 2))n∈N =
π2
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2 (2n + 2)!
B2n+2
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p := −2y2 + 5y ′ − 4xy ′y + 2xy ′′, p(f ) = 0.
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What is D-algebraic guessing?

Algorithm

1. INPUT: s0, s1, . . . , sN ,N > 0, of some f :=
∑∞

n=0 snxn.

2. Search
rδk∑
j=0

Cj(x)δk (y , j),

Cj(x) ∈ K[x ], d := deg(Cj(x)), δk (y , j) ≡“j th up-to-k -product of derivatives of y(x)”.

3. OUTPUT: If successful, a differential polynomial p such that p(
∑N

n=0 snxn) = 0.

Applications
I Combinatorics [Bostan, 2017].
I Physics [Guttmann et al., 2016].
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Related work and applications

1. Holonomic guessing

I listtodiffeq [Salvy and Zimmermann, 1994] (Maple).
I Gfun (latest version 4.18, March 2026).
I Implements [Beckermann and Labahn, 1994].
I Implements modular computations and reconstruction.

I GuessMinDE [Kauers, 2009] (Mathematica).
I Guess.m (latest version: 2022).
I Implements modular computations and reconstruction.

I guess [Kauers et al., 2015] (SageMath). Preferred for univariate guessing.

2. Nonlinear D-algebraic guessing

I guessADE [Hebisch and Rubey, 2011] (FriCAS).
I Implements [Beckermann and Labahn, 1994].
I Implements modular computations and reconstruction.
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This software presentation
Within the NLDE package [T., 2023].

https://github.com/T3gu1a/D-algebraic-functions
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This software presentation
Dedicated GitHub page:

https://github.com/T3gu1a/D-algebraic-Guessing
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Outline

1. D-algebraic guessing

2. Practical observations

3. Performance
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Recurrence approach vs Polynomial substitution

Remark 3 from [T., 2025]: ≈ 15 minutes to instantiate a recurrence!

n−2∑
k2=0

k2∑
k1=0

k1∑
k0=0

(k0 + 1)(k2 − k1 + 1)(n − 1− k2)sk0+1sk1−k0+1sk2−k1+1sn−1−k2 .
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4∏
i=1

y (ji ), y :=
N∑

n=0

s0xn.︸ ︷︷ ︸
FFT: O(n logn)
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Recurrence approach vs Polynomial substitution

Example ( x
tan(x) +

x
sec(x) )

DalgFunGuess(L,degADE=4,degPoly=8, startfromord=2)

I Polynomial substitution: 29.36 seconds
I Recurrence approach: Cancelled after 15 minutes!
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Choice of monomial ordering

I (bounded-degree) Ordering from [Hebisch and Rubey, 2011]:

y , y2, y ′, y3, y y ′, y ′′, y4, y2 y ′, y ′2, y y ′′

I bounded-degree lex ordering:

y , y2, y3, y4, y5, y6, y ′, y y ′, y2 y ′, y3 y ′
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Choice of monomial ordering

Example (
∑∞

n=0
(an+b)n

n! xn)

It satisfies a third-order ADE of degree 3 with polynomial coefficients of degree at most 2.

I Linear algebra with ordering 1: 77 terms.

I Linear algebra with ordering 2: 74 terms.

I However, guessADE (FriCAS) only needs 33 terms!
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3. Performance
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With guessADE from FriCAS 1.3.13

x
sin (x)

+
1

cos (x)
,

x
log (1 + x)

+
1

1 + exp (x)
,

log (1 + sin (x)).
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FriCAS guessADE for x
sin(x) +

1
cos(x)

The following differential equation is obtained with 38 terms.

(3 x2 + 6) y ′′2 + (9 x2 + 4) y2 + (22 x2 + 40) y ′2 − 6 x y ′′ y ′

+ (−12 x2 − 10) y ′′ y − 20 x y ′ y + (−2 x2 − 4) y (3) y ′ + 2 x y (3) y = 0

Teguia Tabuguia Reading RG1 8DX, United Kingdom ISSAC 2026 D-algebraic Guessing 07/2026 13 / 18

https://www.cs.ox.ac.uk/
https://www.issac-conference.org/2026/


FriCAS guessADE for x
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With Gfun (holonomic guessing)

NLDE (fast linear algebra) and Gfun (Beckermann-Labahn, 1997)
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Thank You very much!
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