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Abstract. We introduce a generalization of group divisible 3-designs with
2 groups, 3-GDDs with 2 associate classes, into partial group divisible 3-
designs, 3-PGDDs with 3 associate classes. A partial group divisible 3-
design, 3-PGDD(n, 2, k;λ, µ21, µ12), is a pair (G1 ∪G2,B) where G1 and G2

are called groups of size n, and B is a collection of k-subsets, called blocks,
of G1∪G2 such that every 3-subset of Gi occurs in λ blocks in B and every
i elements of G1 and j elements of G2 occur together in µij blocks in B for
i ̸= j ∈ {1, 2}. Our study focuses on the case k = 4. We study obvious
necessary conditions for the existence of a 3-PGDD(n, 2, 4;λ, µ21, 0), and
prove that they are sufficient whenever (n− 2)λ = nµ21. Our construction
technique relies on the existence of 3-(n, 4, λ) designs and some large sets
of triple systems.

References
[1] H.L. Fu and C.A. Rodger, Group divisible designs with two associate

classes: n = 2 or m = 2, J. Combin. Theory Ser. A, 83 (1998), 94–117.
[2] H.L. Fu, C.A. Rodger and D.G. Sarvate, The existence of group di-

visible designs with first and second associate having block size 3, Ars
Combin., 54 (2000), 33–50.

[3] H. Hanani, On some tactical configurations, Canad. J. Math., 15
(1963), 702–722.

[4] S.P. Hurd and D.G. Sarvate, Group divisible designs with block size
four and two groups, Discrete Math., 308 (2008), 2663–2673.

[5] S.P. Hurd and D.G. Sarvate, Odd and even group divisible designs with
two groups and block size four, Discrete Math., 284 (2004), 189–196.

[6] J.X. Lu, On large sets of disjoint steiner triple systems I, II and III, J.
Combin. Theory Ser. A, 34 (1983) 140–146, 147–155, 156–182.

[7] J.X. Lu, On large sets of disjoint steiner triple systems IV, V and VI,
J. Combin. Theory Ser. A, 37 (1984), 136–163, 164–188, 189–192.

ICA
BULLETIN OF THE ICA
Article in press.

Received: 01 April 2024
Accepted: 08 December 2024 1



[8] D.G. Sarvate and W. Bezire, 3-GDDs with block size 4, Bull. Inst.
Combin. Appl., 82 (2018), 50–65.

[9] D.G. Sarvate and W. Cowden, A simple construction of 3-GDDs with
block size 4 using SQS(v), Bull. Inst. Combin. Appl., 84 (2018), 40–44.

[10] Z.G. Tefera, D.G. Sarvate and S.A. Fufa, 3-Group divisible designs
with 3 groups and block size 5, J. Math., 2023 (2023), Article ID
1010091, https://doi.org/10.1155/2023/1010091.

[11] L. Teirlinck, A completion of Lu’s determination of the spectrum for
large sets of disjoint steiner triple system, J. Combin. Theory Ser. A,
57 (1991), 302–305.

[12] L. Teirlinck, On large sets of disjoint quadruple systems, Ars combin.,
17 (1984), 173–176.

[13] L. Teirlinck, On the maximum number of disjoint triple systems, J.
Geom., 6 (1975), 93–96.

The extreme case of 3-GDD’s with block size 4 and 2 groups

2


