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TENORS

Tensor modEIliNg, geOmetRy and optimiSation
Marie Sktodowska-Curie Doctoral Network |l

2024-2027

Tensors are nowadays ubiquitous in many domains of applied mathematics, computer science,

signal processing, data processing, machine learning and in the emerging area of quantum

computing. TENORS aims at fostering cutting-edge research in tensor sciences, stimulating

interdisciplinary and intersectoriality knowledge developments between algebraists, geometers,

computer scientists, numerical analysts, data analysts, physicists, quantum scientists, and

industrial actors facing real-life tensor-based problems.
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Inria, Sophia Antipolis, France (B. Mourrain, A. Mantzaflaris)
CNRS, LAAS, Toulouse, France (D. Henrion, V. Magron, M. Skomra)
NWO-1/CWI, Amsterdam, the Netherlands (M. Laurent)

Univ. Konstanz, Germany (M. Schweighofer, S. Kuhlmann, M.
Michatek)

MPI, Leipzig, Germany (B. Sturmfels, S. Telen)

Univ. Tromsoe, Norway (C. Riener, C. Bordin, H. Munthe-Kaas)

Univ. degli Studi di Firenze, Italy (G. Ottaviani)

Univ. degli Studi di Trento, Italy (A. Bernardi, A. Oneto, |. Carusotto)
CTU, Prague, Czech Republic (J. Marecek)

ICFO, Barcelona, Spain (A. Acin)

Artelys SA, Paris, France (M. Gabay)

Associate partners:

Quandela, France

Cambridge Quantum Computing, UK.
Bluetensor, Italy

Arva AS, Norway

HSBC Lab., London, UK.

15 PhD positions
(2024-2027)

(recruitment expected around Oct. 2024)

Scientific coord: B. Mourrain
Adm. manager: Linh Nguyen 4
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ExeervVeENTS

CPD

Performing CPD decomposition:

0. Grouping [[2, 4, 5], [1], [3]] and reshaped to (47250, 50, 40) tensor
in 0.318342279 s.

1. Performed ST-HOSVD compression to size (945, 50, 40) in 9.316073541 s.

Swapped factors 2 and 3, so the tensor has size (945, 40, 50)

Selected degree increment d_0 = [1, O]

Constructed kernel of A_1 of size (945, 2000) in 5.12821185 s.

Constructed resultant map of size (41000, 42200) in 96.356968786 s.

Constructed res res’ in 184.738217429 s.

Computed cokernel of size (945, 41000) in 1235.68512347 s.

Constructed multiplication matrices in 1.783130807 s. 5 5 G ® B

Diagonalized multiplication matrices and extracted solution in 6.991025653 s.

HHD
‘\ ! |‘|.
& 10 15 20 7
Refined factor matrices Y and Z in 49.639239108 s.

(e
. Recovered factor matrix X in 0.114635626 s. QO\U \LSTQ)(:\ QL"SX \\\}\lﬂa
10. Recovered the full factor matrices in 2.282236235 s. Q)

‘ >> Computed a rank-945 CPD of a (50, 45, 40, 35, 30) tensor in 1592.642372846s.

Performing CPD to HHD decomposition:
1. Computed fixed entry of all rank-1 tensors in 1.6719e-5s.

)

©W 0o ~NOO P WN

CPD HHD

2. Found all tensor 1-cross 2x2 minors in 0.149103568s. = 2o
Rank-1 permutation reconstruction relative backward error = 2.6547305725693787e-15 s
3. Reconstructed rank-1 permutation in 0.000182103s. 20 50

4. Decoupled 945 rank-1 tensors into [3, 5, 7, 9] rank-1 tensors in 0.002535851s.

‘ >> Decomposed rank-945 CPD into a rank-[3, 5, 7, 9] HHD in 0.151891268s. 15

Information: 10
- CPD relative backward error: 1.7698167026458318e-15

- HHD relative backward error: 2.745738593311826e-13 s
- Extra lop: 2.190730898636927

- Total computation time: 2058.179259416s.
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