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Double vector bundles were introduced by [Esquisses Mathématiques. 29. (Directeur de la publication:
Charles Ehresmann.) Pradines, Jean: Fibres vectoriels doubles et calcul des jets non holonomes. Amiens
- France: M. ou Mme Ehresmann, U.E.R. de Mathematiques. (1977; Zbl 0396.53016)] in terms of double
vector bundle charts for a structural tool in the study of nonholonomic jets. The modern definition of
a double vector bundle was given in [K. C. H. Mackenzie, Adv. Math. 94, No. 2, 180–239 (1992; Zbl
0765.57025)]. It is easy to see that double vector bundles in the sense of Pradines are ones in the modern
sense, but the converse, which is the existence of local double vector bundle charts, or equivalently, of local
linear splittings, is by no means trivial. The first elementary construction of local splittings was given by
Fernando del Carpio-Marek [https://impa.br/wp-content/uploads/2017/05/Fernando_Del_Carpio.
pdf] under the assumption that the double projection(

pD
A , pD

B

)
: D → A ×M B

of a double vector bundle is a surjective submersion. The principal objective in this paper is to exploit
del Carpio-Marek’s method to construct local splittings of triple vector bundles.
§2 defines multiple vector bundles.§3 defines linear splittings and decompositions of n-fold vector bundles,
which are shown to be equivalent (§3.1). The existence of local splittings of a given n-fold vector bundle
is established in §3.4. The existence of global decompositions of n-fold vector bundles is given, and how
n-fold vector bundles can alternatively be defined as smooth manifolds with an atlas of compatible n-fold
vector bundle charts is explained in §3.8.
§4 demonstrates that each ∞-fold vector bundle admits a linear decompostion. §5 explains most of the
constuctions and results in the paper in the special case of a triple vector bundle.

Reviewer: Hirokazu Nishimura (Tsukuba)

MSC:
53C05 Connections, general theory
18F15 Abstract manifolds and fiber bundles (category-theoretic aspects)
55R65 Generalizations of fiber spaces and bundles in algebraic topology

Keywords:
n-fold vector bundle atlas; linear decomposition

Full Text: Link

References:
[1] H. Bursztyn, A. Cabrera, and M. del Hoyo.Vector bundles over Lie groupoids and algebroids.Adv. Math., 290:163-207,

2016. · Zbl 1391.53092
[2] H. Bursztyn, A. Cabrera, and C. Ortiz. Linear and multiplicative 2-forms.Lett. Math. Phys., 90(1-3):59-83, 2009. · Zbl

1206.58005
[3] F. del Carpio-Marek.Geometric structures on degree 2 manifolds. PhD thesis, IMPA, available atwww.impa.br/wp-

content/uploads/2017/05/Fernando_Del_Carpio.pdf, Rio de Janeiro, 2015.
[4] M. K. Flari and K. Mackenzie.Warps, grids and curvature in triple vector bundles. Letters in Mathematical Physics,

open access, 2018,https://doi.org/10.1007/ · Zbl 1412.53038
[5] J. Grabowski and M. Rotkiewicz. Higher vector bundles and multi-graded symplectic manifolds.J. Geom. Phys.,

59(9):1285-1305, 2009. · Zbl 1171.58300
[6] A. Gracia-Saz and K. Mackenzie. Duality functors for triple vector bundles.Lett. Math. Phys., 90(1-3):175-200, 2009.

· Zbl 1180.53082

Edited by FIZ Karlsruhe, the European Mathematical Society and the Heidelberg Academy of Sciences and Humanities
© 2020 FIZ Karlsruhe GmbH Page 1

https://zbmath.org/
https://zbmath.org/authors/?q=ai:heuer.malte
https://zbmath.org/authors/?q=ai:jotz.madeleine
https://zbmath.org/07205814
https://zbmath.org/07205814
https://zbmath.org/journals/?q=se:00002117
https://zbmath.org/?q=in:00445189
https://zbmath.org/?q=an:0396.53016
https://zbmath.org/?q=an:0765.57025
https://zbmath.org/?q=an:0765.57025
https://impa.br/wp-content/uploads/2017/05/Fernando_Del_Carpio.pdf
https://impa.br/wp-content/uploads/2017/05/Fernando_Del_Carpio.pdf
https://zbmath.org/authors/?q=ai%3Anishimura.hirokazu
https://zbmath.org/classification/?q=cc:53C05
https://zbmath.org/classification/?q=cc:18F15
https://zbmath.org/classification/?q=cc:55R65
https://zbmath.org/?q=ut:%5C%28n%5C%29-fold+vector+bundle+atlas
https://zbmath.org/?q=ut:linear+decomposition
http://www.tac.mta.ca/tac/volumes/35/19/35-19abs.html
https://zbmath.org/1391.53092
https://zbmath.org/1206.58005
https://zbmath.org/1206.58005
https://zbmath.org/1412.53038
https://zbmath.org/1171.58300
https://zbmath.org/1180.53082
https://www.fiz-karlsruhe.de/
http://www.euro-math-soc.eu/
http://www.haw.uni-heidelberg.de/


[7] A. Gracia-Saz and K. C. H. Mackenzie. Duality functors forn-fold vector bundles.ArXiv e-prints, Aug. 2012. · Zbl
1180.53082

[8] A. Gracia-Saz and R. A. Mehta. Lie algebroid structures on double vector bundles and representation theory of Lie
algebroids.Adv. Math., 223(4):1236-1275, 2010. · Zbl 1183.22002

[9] M. Jotz Lean.The geometrisation ofN-manifolds of degree 2.J. Geom. Phys., 133:113-140, 2018. · Zbl 1402.58004
[10] M. Jotz Lean. Dirac groupoids and Dirac bialgebroids.J. Symplect. Geom., 17(1):179-238, 2019. · Zbl 1428.22003
[11] M. Jotz Lean and C. Ortiz. Foliated groupoids and infinitesimal ideal systems.Indag. Math. (N.S.), 25(5):1019-1053,

2014. · Zbl 1393.58014
[12] M. HeuerMultiple vector bundles and linear generalised complex structures. PhD thesis, The University of Sheffield,

available athttp://etheses.whiterose.ac.uk/24878/
[13] D. Li-Bland and P. Ševera. Quasi-Hamiltonian groupoids and multiplicative Manin pairs. Int. Math. Res. Not. IMRN,

(10):2295-2350, 2011. · Zbl 1218.53083
[14] K. C. H. Mackenzie. Double Lie algebroids and second-order geometry. I.Adv. Math., 94(2):180-239, 1992. · Zbl

0765.57025
[15] K. C. H. Mackenzie. Duality and triple structures. InThe breadth of symplectic and Poisson geometry, volume 232

ofProgr. Math., pages 455-481. Birkhäuser Boston,
[16] K. C. H. Mackenzie. Ehresmann doubles and Drinfel’d doubles for Lie algebroids and Lie bialgebroids.J. Reine Angew.

Math., 658:193-245, 2011. · Zbl 1246.53112
[17] K. C. H. Mackenzie and P. Xu. Integration of Lie bialgebroids.Topology, 39(3):445-467, 2000. · Zbl 0961.58009
[18] J. Pradines.Fibrés vectoriels doubles et calcul des jets non holonomes, volume 29 of Esquisses Mathématiques [Math-

ematical Sketches]. Université d’Amiens U.E.R. de · Zbl 0285.58003

This reference list is based on information provided by the publisher or from digital mathematics libraries. Its items are
heuristically matched to zbMATH identifiers and may contain data conversion errors. It attempts to reflect the references
listed in the original paper as accurately as possible without claiming the completeness or perfect precision of the matching.

Edited by FIZ Karlsruhe, the European Mathematical Society and the Heidelberg Academy of Sciences and Humanities
© 2020 FIZ Karlsruhe GmbH Page 2

https://zbmath.org/1180.53082
https://zbmath.org/1180.53082
https://zbmath.org/1183.22002
https://zbmath.org/1402.58004
https://zbmath.org/1428.22003
https://zbmath.org/1393.58014
https://zbmath.org/1218.53083
https://zbmath.org/0765.57025
https://zbmath.org/0765.57025
https://zbmath.org/1246.53112
https://zbmath.org/0961.58009
https://zbmath.org/0285.58003
https://www.fiz-karlsruhe.de/
http://www.euro-math-soc.eu/
http://www.haw.uni-heidelberg.de/

