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Let C be a code (a collection of vertices) in a regular graph Γ. A vertex
x is in Ci if the minimum of the distances between x and the vertices of C
is i. The maximum of these distances is called the covering radius of C and
is denoted by ρ. A code C is called completely regular if there are numbers
α0, . . . , αρ, β0, . . . , βρ−1, γ1, . . . , γρ such that for every i ∈ {0, . . . , ρ} any
vertex of Ci is adjacent to exactly αi, βi and γi vertices of Ci−1, Ci and
Ci+1 respectively.

Let L be a 2-spread in PG(n − 1, q) (i.e. 1 − (n, 2, 1)q–design). This
code is known to be completely regular in the Grassmann graph Jq(n, 2)
[1,Corollary 3.5] with covering radius 1. For fixed k, k ≥ 3 consider the
code D of k-subspaces, which do not contain subspaces from L. When k
is 3 this code is completely regular in Jq(n, 3) [2]. Our result is that if k
is 4 and L is a Desarguesian spread then the code D is completely regular
in Jq(n, 4) with covering radius 2. In a similar manner we construct
a completely regular code in the Johnson graph J(n, 6) from the affine
Steiner quadruple system of order n = 2m. We also obtain several new
completely regular codes with covering radius 1 in the Grassmann graph
J2(6, 3) using binary linear programming. A detailed description of these
results with proofs could be found in [3].
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