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PG(n, q) denotes the n-dimensional projective space over GF (q). A spread in PG(n, q) is a
set of lines such that each point is in exactly one line. A parallelism is a partition of the lines
of the projective space to spreads [3,4]. Spreads and parallelisms have interesting relations
and multiple applications. General constructions are known for PG(n, 2), PG(2n−1, q) and
PG(3, q). All parallelisms of PG(3, 2) and PG(3, 3) are known [1]. Their classification in
larger projective spaces is presently infeasible and only smaller classes are usually concerned.

PG(3, 4) is the smallest projective space in which parallelisms have not yet been classified.
The parallelisms with nontrivial automorphisms of odd prime orders have already been con-
structed [5]. There exist, however, plenty of parallelisms with automorphisms of order 2 and
their classification is a challenging problem. Parallelisms with cyclic automorphism groups
of order 4 have been constructed too [2]. In the present paper we classify the parallelisms in-
variant under noncyclic groups of order 4. As a result, all the parallelisms of PG(3, 4) which
possess automorphism groups of order greater than 2 are already known. The problem of the
classification of parallelisms with full automorphism groups of order at most 2 remains open.
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Science, vol. 11545, Ćirić M., Droste M., Pin JÉ. (eds), 88–99, Springer, Cham (2019).
[3] N. L. JOHNSON, Combinatorics of Spreads and Parallelisms. Series: Chapman & Hall
Pure and Applied Mathematics, CRC Press (2010).
[4] L. STORME, Finite Geometry. In Handbook of Combinatorial Designs, Colbourn, C.,
Dinitz, J. (eds.), Discrete mathematics and its applications, Rosen, K. (eds.) 702–729. CRC
Press, Boca Raton, FL. (2007).
[5] S. TOPALOVA; S. ZHELEZOVA, New parallelisms of PG(3, 4). Electronic Notes in Dis-
crete Mathematics 57, 193–198 (2017).


