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V. Krčadinac (University of Zagreb) The PAG package 8.5.2026. 3 / 109

https://vkrcadinac.github.io/PAG/


The island Pag

Source: https://www.google.com/maps/place/Pag
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V. Krčadinac (University of Zagreb) The PAG package 8.5.2026. 11 / 109

https://en.wikipedia.org/wiki/Pag_(town)


The island Pag – Lacemaking

Source: https://ich.unesco.org/en/RL/lacemaking-in-croatia-00245
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contained (as a subset) in exactly λ elements of B. The elements of
[1..v] are called points, and the elements of B are called blocks.
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V. Krčadinac (University of Zagreb) The PAG package 8.5.2026. 30 / 109

https://www.plakati.com.hr


How to choose a group?

Source: https://www.plakati.com.hr
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V. Krčadinac (University of Zagreb) The PAG package 8.5.2026. 36 / 109

https://www.plakati.com.hr


How to choose a group?

Source: https://www.plakati.com.hr
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V. Krčadinac (University of Zagreb) The PAG package 8.5.2026. 45 / 109



An existence result: 3-(42, 6, 1) designs
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V. Krčadinac (University of Zagreb) The PAG package 8.5.2026. 47 / 109

https://arxiv.org/abs/2509.23483
https://arxiv.org/abs/2509.23483
https://arxiv.org/abs/2509.23483


An existence result: 3-(42, 6, 1) designs
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M. Kiermaier, V. Krčadinac, A. Wassermann, Steiner 3-designs as
extensions, preprint, 2025. https://arxiv.org/abs/2509.23483
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V. Krčadinac (University of Zagreb) The PAG package 8.5.2026. 54 / 109

https://arxiv.org/abs/2509.23483
https://arxiv.org/abs/2509.23483
https://arxiv.org/abs/2509.23483


An existence result: 3-(42, 6, 1) designs
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V. Krčadinac (University of Zagreb) The PAG package 8.5.2026. 65 / 109



A mosaic of projective planes of order 5
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Cubes of symmetric designs
W. de Launey, On the construction of n-dimensional designs from
2-dimensional designs, Australas. J. Combin. 1 (1990), 67–81.

V. Krčadinac, M. O. Pavčević, K. Tabak, Cubes of symmetric designs,
Ars Math. Contemp. 25 (2025), no. 1, #P1.10.

There are exactly three symmetric 2-(16, 6, 2) designs:

| Aut(D1)| = 11520, | Aut(D2)| = 768, | Aut(D3)| = 384

Red design, Green design, Blue design
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V. Krčadinac, M. O. Pavčević, K. Tabak, Cubes of symmetric designs,
Ars Math. Contemp. 25 (2025), no. 1, #P1.10.

There are exactly three symmetric 2-(16, 6, 2) designs:

| Aut(D1)| = 11520, | Aut(D2)| = 768, | Aut(D3)| = 384

Red design, Green design, Blue design
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V. Krčadinac, M. O. Pavčević, K. Tabak, Cubes of symmetric designs,
Ars Math. Contemp. 25 (2025), no. 1, #P1.10.

There are exactly three symmetric 2-(16, 6, 2) designs:

| Aut(D1)| = 11520, | Aut(D2)| = 768, | Aut(D3)| = 384

Red design, Green design, Blue design
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V. Krčadinac, M. O. Pavčević, K. Tabak, Cubes of symmetric designs,
Ars Math. Contemp. 25 (2025), no. 1, #P1.10.

(16, 6, 2) difference set in C2 × C8:
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V. Krčadinac (University of Zagreb) The PAG package 8.5.2026. 92 / 109

https://ajc.maths.uq.edu.au/pdf/1/ocr-ajc-v1-p67.pdf
https://ajc.maths.uq.edu.au/pdf/1/ocr-ajc-v1-p67.pdf
https://doi.org/10.26493/1855-3974.3222.e53
https://doi.org/10.26493/1855-3974.3222.e53


Cubes of symmetric designs
W. de Launey, On the construction of n-dimensional designs from
2-dimensional designs, Australas. J. Combin. 1 (1990), 67–81.
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Theorem (V.K., M.O.Pavčević, K.Tabak)
For every m ≥ 2 and n ≥ 3, there are n-cubes of symmetric

(4m, 2m−1(2m − 1), 2m−1(2m−1 − 1))

designs that are not difference cubes.
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Projection cubes of symmetric designs

Theorem (V.K., L. Relić)

If a (v , k, λ) projection n-cube with k ≥ 2 exists, then n ≤ vk − 1
k − 1 .

An n-dimensional (v , k, λ) difference set in G is a set of n-tuples D ⊆ Gn

of size |D| = k such that {di − dj | d ∈ D} ⊆ G are (v , k, λ) difference
sets, for all 1 ≤ i < j ≤ n.

Theorem (V.K., L. Relić)
If D is an n-dimensional (v , k, λ) difference set in G , then the development

dev D = {(d1 + g , . . . , dn + g) | g ∈ G , d ∈ D} = supp C
supports a projection cube C ∈ Pn(v , k, λ).
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The End

Thanks for your attention!
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