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We reformulate the dynamics of homogeneous cosmologies with a scalar field matter source with an arbitrary
self-interaction potential in the language of jet bundles and extensions of vector fields. In this framework, the
Bianchi—scalar field equations become subsets of the second Bianchi jet bundle, J2 , and every Bianchi cosmology
is naturally extended to live on a variety of J2 . We are interested in the existence and behaviour of extensions of
arbitrary Bianchi-Lie and variational vector fields acting on the Bianchi variety and accordingly we classify all such
vector fields corresponding to both Bianchi classes A and B . We give examples of functions defined on Bianchi jet
bundles which are constant along some Bianchi models (first integrals) and use these to find particular solutions in
the Bianchi total space. We discuss how our approach could be used to shed new light to questions like isotropization
and the nature of singularities of homogeneous cosmologies by examining the behaviour of the variational vector
fields and also give rise to interesting questions about the ‘evolution’ and nature of the cosmological symmetries
themselves.
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sIMMETRII ODNORODNYH KOSMOLOGIˆESKIH MODELEJ

s. kOCAKIS, p.g.l. lIˆ, h. pANTAZI

dINAMIKA ODNORODNYH KOSMOLOGIˆESKIH MODELEJ S ISTOˆNIKOM W WIDE SKALQRNOGO MATERIALXNOGO POLQ S PROIZ-
WOLXNYM POTENCIALOM SAMODEJSTWIQ PEREFORMULIRUETSQ NA QZYKE RASSLOENIJ STRUJ I PRODOLVENIJ WEKTORNYH

POLEJ. w “TOM FORMALIZME SISTEMA URAWNENIJ bXQNKI — SKALQRNOGO POLQ STANOWQTSQ PODSISTEMOJ WTOROGO

RASSLOENIQ STRUJ bXQNKI, J2 , A KAVDAQ MODELX bXQNKI ESTESTWENNO PRODOLVAETSQ NA MNOGOOBRAZIE J2 . nAS

INTERESUET SU]ESTWOWANIE I POWEDENIE PRODOLVENIJ PROIZWOLXNYH WEKTORNYH POLEJ bXQNKI–lI I WARIACI-
ONNYH WEKTORNYH POLEJ, DEJSTWU@]IH NA MNOGOOBRAZII bXQNKI; SOOTWETSTWENNO, PROWODITSQ KLASSIFIKACIQ

WSEH TAKIH WEKTORNYH POLEJ, SOOTWETSTWU@]IH OBOIM KLASSAM bXQNKI, A I B . dANY PRIMERY FUNKCIJ,
OPREDELENNYH NA RASSLOENIQH STRUJ bXQNKI, KOTORYE QWLQ@TSQ POSTOQNNYMI NA NEKOTORYH MODELQH (PERWYMI
INTEGRALAMI); “TI FUNKCII ISPOLXZU@TSQ DLQ POLUˆENIQ KONKRETNYH RE[ENIJ W POLNOM PROSTRANSTWE bXQN-
KI. oBSUVDAETSQ WOZMOVNOE ISPOLXZOWANIE DANNOGO PODHODA DLQ WYQSNENIQ TAKIH WOPROSOW KAK IZOTROPIZACIQ

I HARAKTER SINGULQRNOSTEJ ODNORODNYH KOSMOLOGIˆESKIH MODELEJ. dLQ “TOGO ISSLEDUETSQ POWEDENIE WARIACI-
ONNYH WEKTORNYH POLEJ; KROME TOGO, OBSUVDAETSQ ““WOL@CIQ” I PRIRODA SAMIH KOSMOLOGIˆESKIH SIMMETRIJ.

1. Introduction

An Equivalence Problem asks whether two geometric
objects (e.g., manifolds, metrics, differential equations,
Lagrangians, cosmological models etc) are the same
under a suitable change of variables. Symmetries of a
geometric object are defined as self-equivalences of the
object and the determination of the symmetry group
of an object is a special case of the general equiva-
lence problem. Two equivalent geometric objects have
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isomorphic symmetry groups and, indeed, symmetry
plays a central role in equivalence since if the symme-
try groups of two objects are not isomorphic (e.g., of
different dimensionality), the objects cannot be equiv-
alent.

There are two main approaches to Symmetry The-
ory or Equivalence Problems, that of Sophus Lie and
that of Élie Cartan. Lie’s approach originally at-
tempted to classify all possible Lie groups of transfor-
mations on one- or two-dimensional manifolds and has
recently attracted a lot of attention [1], especially the
newly significant role it plays in problems of differen-
tial equations and variational calculus. On the other


