
Some edge-colored cube decompositions

Peter Adams and Darryn E. Bryant∗

Department of Mathematics
University of Queensland

Qld 4072
Australia

Heather Gavlas †

Department of Mathematics
Illinois State University

Normal, Illinois 61790-4520
USA

May 20, 2004

This research report contains a number of edge-colored cube decompositions, used in the
constructions in [1].

Within this report, any vertex labelled ∞ remains fixed when cycling the given graphs.
For any vertices labelled ij, the subscript j remains fixed and the base i is cycled when
cycling the given graphs. For any bipartite graph, use the obvious vertex partition.
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G1 designs
6K8 Let the vertex set be Z7 ∪ {∞}. Cycle the following mod 7:

(((0, 1)(2, 4))1, ((0, 2)(1, 4))2, ((0, 3)(1, 6))3, ((2, 5)(4,∞))4, ((3, 6)(5,∞))5, ((3, 5)(6,∞))6),
(((0,∞)(2, 6))1, ((2,∞)(0, 6))2, ((3,∞)(0, 1))3, ((2, 4)(5, 6))4, ((1, 3)(4, 5))5, ((3, 4)(1, 5))6).

6K9 Let the vertex set be Z9. Cycle the following mod 9:

(((0, 1)(2, 5))1, ((0, 2)(1, 5))2, ((0, 3)(1, 6))3, ((2, 4)(5, 8))4, ((3, 6)(4, 8))5, ((3, 4)(6, 8))6),
(((0, 4)(3, 5))1, ((0, 3)(4, 5))2, ((0, 8)(4, 6))3, ((2, 3)(1, 5))4, ((6, 8)(1, 2))5, ((2, 8)(1, 6))6).

6K12 Let the vertex set be Z11 ∪ {∞}. Cycle the following mod 11:

(((0, 1)(2, 4))1, ((0, 2)(1, 4))2, ((0, 3)(1, 5))3, ((2, 6)(4,∞))4, ((3, 5)(6,∞))5, ((3, 6)(5,∞))6),
(((0,∞)(1, 5))1, ((1,∞)(0, 5))2, ((2,∞)(0, 6))3, ((1, 7)(5, 8))4, ((2, 6)(7, 8))5, ((2, 7)(6, 8))6),
(((0, 3)(1, 7))1, ((0, 1)(3, 7))2, ((0, 9)(3, 4))3, ((1, 2)(7, 5))4, ((9, 4)(2, 5))5, ((9, 2)(4, 5))6).

6K13 Let the vertex set be Z13. Cycle the following mod 13:

(((0, 1)(2, 4))1, ((0, 2)(1, 4))2, ((0, 3)(1, 5))3, ((2, 6)(4, 7))4, ((3, 5)(6, 7))5, ((3, 6)(5, 7))6),
(((0, 3)(1, 7))1, ((0, 1)(3, 7))2, ((0, 5)(3, 10))3, ((1, 12)(2, 7))4, ((5, 10)(2, 12))5, ((5, 12)(2, 10))6),
(((0, 5)(6, 10))1, ((0, 6)(5, 10))2, ((0, 11)(4, 5))3, ((6, 7)(3, 10))4, ((4, 11)(3, 7))5, ((7, 11)(3, 4))6).

6K4,4 Let the vertex set be {0, 1, 2, 3} ∪ {4, 5, 6, 7}. The design is given by:

(((0, 4)(1, 5))1, ((0, 5)(1, 4))2, ((0, 6)(2, 4))3, ((3, 5)(1, 7))4, ((2, 6)(3, 7))5, ((3, 6)(2, 7))6),
(((0, 5)(1, 4))1, ((0, 4)(1, 5))2, ((0, 7)(2, 5))3, ((3, 4)(1, 6))4, ((2, 7)(3, 6))5, ((3, 7)(2, 6))6),
(((0, 6)(1, 7))1, ((0, 7)(1, 6))2, ((0, 4)(2, 6))3, ((3, 7)(1, 5))4, ((2, 4)(3, 5))5, ((3, 4)(2, 5))6),
(((0, 7)(1, 6))1, ((0, 6)(1, 7))2, ((0, 5)(2, 7))3, ((3, 6)(1, 4))4, ((2, 5)(3, 4))5, ((3, 5)(2, 4))6),
(((3, 4)(2, 5))1, ((3, 5)(2, 4))2, ((3, 6)(1, 4))3, ((0, 5)(2, 7))4, ((1, 6)(0, 7))5, ((0, 6)(1, 7))6),
(((3, 5)(2, 4))1, ((3, 4)(2, 5))2, ((3, 7)(1, 5))3, ((0, 4)(2, 6))4, ((1, 7)(0, 6))5, ((0, 7)(1, 6))6),
(((3, 6)(2, 7))1, ((3, 7)(2, 6))2, ((3, 4)(1, 6))3, ((0, 7)(2, 5))4, ((1, 4)(0, 5))5, ((0, 4)(1, 5))6),
(((3, 7)(2, 6))1, ((3, 6)(2, 7))2, ((3, 5)(1, 7))3, ((0, 6)(2, 4))4, ((1, 5)(0, 4))5, ((0, 5)(1, 4))6).

G2 designs

6K8 Let the vertex set be Z7 ∪ {∞}. Cycle the following mod 7:

(((0, 1)(0, 2))1, ((1,∞)(1, 4))2, ((2,∞)(2, 6))3, ((0, 3)(3, 4))4, ((3, 6)(6, 5))5, ((5,∞)(4, 5))6),
(((1, 4)(1,∞))1, ((0, 1)(0, 2))2, ((2, 4)(2, 3))3, ((0, 5)(5,∞))4, ((4, 6)(6,∞))5, ((3, 5)(3, 6))6).

6K9 Let the vertex set be Z9. Cycle the following mod 9:

(((0, 1)(0, 2))1, ((1, 3)(1, 5))2, ((2, 3)(2, 7))3, ((0, 5)(4, 5))4, ((5, 7)(6, 7))5, ((3, 6)(4, 6))6),
(((0, 3)(0, 4))1, ((2, 3)(3, 6))2, ((2, 4)(1, 4))3, ((0, 6)(6, 8))4, ((1, 6)(1, 7))5, ((2, 7)(7, 8))6).

6K12 Let the vertex set be Z11 ∪ {∞}. Cycle the following mod 11:

(((0, 1)(0, 2))1, ((1,∞)(1, 4))2, ((2,∞)(2, 5))3, ((3, 0)(3, 4))4, ((5, 3)(5, 6))5, ((6,∞)(6, 4))6),
(((1, 4)(1,∞))1, ((0, 1)(0, 2))2, ((2, 4)(2, 6))3, ((7, 0)(7,∞))4, ((4, 9)(9,∞))5, ((6, 7)(6, 9))6),
(((0, 4)(0, 5))1, ((4, 10)(4, 8))2, ((5, 10)(5, 6))3, ((2, 0)(2, 8))4, ((6, 2)(6, 3))5, ((3, 10)(3, 8))6).
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6K13 Let the vertex set be Z13. Cycle the following mod 13:

(((0, 1)(0, 2))1, ((1, 3)(1, 5))2, ((2, 3)(2, 6))3, ((0, 4)(4, 5))4, ((4, 6)(6, 7))5, ((3, 7)(5, 7))6),
(((0, 3)(0, 4))1, ((2, 3)(3, 8))2, ((2, 4)(1, 4))3, ((0, 5)(5, 8))4, ((1, 5)(1, 7))5, ((2, 7)(7, 8))6),
(((0, 6)(0, 5))1, ((6, 12)(6, 9))2, ((5, 12)(5, 10))3, ((0, 7)(7, 9))4, ((7, 10)(2, 10))5, ((2, 12)(2, 9))6).

6K4,4 Let the vertex set be {0, 1, 2, 3} ∪ {4, 5, 6, 7}. The decomposition is given by:

(((0, 4)(0, 5))1, ((1, 4)(2, 4))2, ((1, 5)(3, 5))3, ((0, 6)(2, 6))4, ((3, 6)(3, 7))5, ((1, 7)(2, 7))6),
(((0, 6)(0, 7))1, ((1, 6)(2, 6))2, ((1, 7)(3, 7))3, ((0, 4)(2, 4))4, ((3, 4)(3, 5))5, ((1, 5)(2, 5))6),
(((1, 4)(1, 5))1, ((0, 4)(3, 4))2, ((0, 5)(2, 5))3, ((1, 6)(3, 6))4, ((2, 6)(2, 7))5, ((0, 7)(3, 7))6),
(((1, 6)(1, 7))1, ((0, 6)(3, 6))2, ((0, 7)(2, 7))3, ((1, 4)(3, 4))4, ((2, 4)(2, 5))5, ((0, 5)(3, 5))6),
(((2, 5)(2, 4))1, ((3, 5)(0, 5))2, ((3, 4)(1, 4))3, ((2, 7)(0, 7))4, ((1, 7)(1, 6))5, ((3, 6)(0, 6))6),
(((2, 7)(2, 6))1, ((3, 7)(0, 7))2, ((3, 6)(1, 6))3, ((2, 5)(0, 5))4, ((1, 5)(1, 4))5, ((3, 4)(0, 4))6),
(((3, 5)(3, 4))1, ((2, 5)(1, 5))2, ((2, 4)(0, 4))3, ((3, 7)(1, 7))4, ((0, 7)(0, 6))5, ((2, 6)(1, 6))6),
(((3, 7)(3, 6))1, ((2, 7)(1, 7))2, ((2, 6)(0, 6))3, ((3, 5)(1, 5))4, ((0, 5)(0, 4))5, ((2, 4)(1, 4))6).

G3 designs
4K10 Let the vertex set be {ij | i ∈ Z5, j = 1, 2}. Cycle the following mod 5:

(((01, 11)(21, 02)(31, 42))1, ((01, 21)(11, 02)(22, 32))2, ((01, 31)(21, 22)(32, 42))3,
((11, 42)(02, 32)(31, 22))4),

(((01, 31)(22, 42)(41, 32))1, ((01, 22)(31, 42)(21, 02))2, ((01, 41)(02, 22)(21, 32))3,
((31, 32)(21, 42)(41, 02))4),

(((02, 12)(11, 32)(21, 22))1, ((02, 32)(11, 12)(01, 41))2, ((21, 02)(41, 32)(01, 22))3,
((12, 22)(01, 11)(21, 41))4).

4K13 Let the vertex set be Z13. Cycle the following mod 13:

(((0, 1)(2, 4)(3, 6))1, ((0, 2)(1, 4)(5, 9))2, ((0, 3)(2, 9)(5, 6))3, ((1, 6)(4, 5)(3, 9))4),
(((0, 4)(1, 9)(2, 8))1, ((0, 1)(4, 9)(6, 12))2, ((0, 8)(1, 12)(2, 6))3, ((2, 4)(6, 9)(8, 12))4).

4K16 Let the vertex set be {ij | i ∈ Z5, j = 1, 2, 3} ∪ {∞}. Cycle the following mod 5:

(((01, 11)(21, 02)(31, 22))1, ((01, 21)(11, 02)(12,∞))2, ((01, 31)(21, 12)(22,∞))3,
((11, 22)(02,∞)(31, 12))4),

(((11,∞)(21, 22)(31, 02))1, ((21,∞)(11, 22)(12, 32))2, ((31,∞)(21, 32)(02, 12))3,
((11, 02)(12, 22)(31, 32))4),

(((02,∞)(01, 03)(21, 41))1, ((01, 02)(03,∞)(11, 42))2, ((21, 02)(01, 11)(41, 42))3,
((41,∞)(42, 03)(11, 21))4),

(((03, 13)(01, 12)(23,∞))1, ((01, 03)(12, 13)(42, 33))2, ((03,∞)(01, 33)(42, 23))3,
((13, 23)(12, 42)(33,∞))4),

(((02, 12)(41, 13)(22, 03))1, ((02, 13)(41, 12)(01, 43))2, ((02, 22)(01, 13)(03, 43))3,
((12, 03)(41, 43)(01, 22))4),

(((02, 13)(12, 42)(21, 03))1, ((02, 12)(42, 13)(23, 43))2, ((02, 03)(12, 23)(21, 43))3,
((21, 13)(42, 43)(03, 23))4),

(((02, 43)(21, 33)(22, 23))1, ((02, 33)(21, 43)(01, 41))2, ((02, 23)(41, 33)(01, 22))3,
((22, 43)(01, 21)(41, 23))4),

(((03, 33)(21, 13)(02, 23))1, ((03, 13)(21, 33)(11, 43))2, ((03, 23)(11, 13)(02, 43))3,
((02, 33)(21, 43)(11, 23))4).
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4K19 Let the vertex set be Z19. Cycle the following mod 19:

(((0, 1)(2, 4)(3, 6))1, ((0, 2)(1, 4)(7, 12))2, ((0, 3)(2, 7)(6, 12))3, ((1, 6)(4, 12)(3, 7))4),
(((0, 4)(1, 8)(2, 7))1, ((0, 1)(4, 8)(6, 12))2, ((0, 2)(1, 12)(6, 7))3, ((4, 7)(6, 8)(2, 12))4),
(((0, 8)(11, 17)(1, 10))1, ((0, 11)(8, 17)(4, 16))2, ((0, 10)(4, 11)(1, 16))3, ((1, 8)(16, 17)(4, 10))4).

4K22 Let the vertex set be {ij | i ∈ Z11, j = 1, 2}. Cycle the following mod 11:

(((31, 32)(22, 72)(21, 82))1, ((31, 22)(32, 72)(11, 81))2, ((31, 82)(11, 22)(21, 81))3,
((21, 32)(81, 72)(11, 82))4),

(((11, 51)(31, 82)(21, 81))1, ((31, 51)(11, 82)(41, 62))2, ((51, 81)(31, 41)(21, 62))3,
((11, 21)(62, 82)(41, 81))4),

(((31, 41)(72, 102)(81, 02))1, ((41, 102)(31, 72)(101, 22))2, ((41, 81)(101, 102)(02, 22))3,
((31, 02)(22, 72)(81, 101))4),

(((01, 21)(11, 02)(91, 22))1, ((01, 11)(21, 02)(12, 32))2, ((01, 91)(11, 32)(12, 22))3,
((21, 22)(02, 12)(91, 32))4),

(((01, 31)(91, 52)(81, 62))1, ((01, 52)(31, 91)(42, 92))2, ((01, 62)(52, 92)(81, 42))3,
((31, 81)(91, 42)(62, 92))4),

(((02, 12)(01, 82)(32, 52))1, ((02, 82)(01, 12)(51, 81))2, ((02, 32)(51, 82)(81, 52))3,
((12, 52)(01, 81)(51, 32))4),

(((02, 72)(101, 12)(41, 52))1, ((02, 12)(101, 72)(31, 32))2, ((02, 52)(31, 12)(41, 32))3,
((41, 72)(101, 32)(31, 52))4).

4K6,6 Let the vertex set be {ij | i ∈ Z6, j = 1, 2}. Cycle the following mod 6:

(((01, 02)(21, 12)(51, 22))1, ((01, 12)(21, 02)(31, 52))2, ((01, 22)(31, 12)(51, 52))3,
((51, 02)(21, 52)(31, 22))4),

(((01, 12)(41, 02)(11, 52))1, ((01, 02)(41, 12)(31, 22))2, ((01, 52)(31, 02)(11, 22))3,
((11, 12)(41, 22)(31, 52))4).

4K6,9 Let the vertex set be {ij | i ∈ Z3, j = 1, 2}∪ {ij | i ∈ Z3, j = 1, 2, 3}. Cycle the following mod 3:

(((01, 03)(02, 13)(11, 23))1, ((01, 13)(02, 03)(12, 04))2, ((01, 23)(12, 13)(11, 04))3,
((11, 03)(02, 04)(12, 23))4),

(((01, 23)(02, 03)(11, 14))1, ((01, 03)(02, 23)(21, 05))2, ((01, 14)(21, 03)(11, 05))3,
((11, 23)(02, 05)(21, 14))4),

(((01, 14)(11, 25)(22, 04))1, ((01, 25)(11, 14)(21, 13))2, ((01, 04)(21, 25)(22, 13))3,
((22, 14)(11, 13)(21, 04))4),

(((02, 04)(21, 14)(22, 13))1, ((02, 14)(21, 04)(12, 05))2, ((02, 13)(12, 14)(22, 05))3,
((22, 04)(21, 05)(12, 13))4),

(((02, 15)(11, 05)(22, 25))1, ((02, 05)(11, 15)(21, 14))2, ((02, 25)(21, 05)(22, 14))3,
((22, 15)(11, 14)(21, 25))4),

(((02, 25)(12, 04)(01, 05))1, ((02, 04)(12, 25)(22, 03))2, ((02, 05)(22, 04)(01, 03))3,
((01, 25)(12, 03)(22, 05))4).

G4 designs
4K10 Let the vertex set be {ij | i ∈ Z5, j = 1, 2}. Cycle the following mod 5:

(((01, 11)(01, 21)(31, 12))1, ((11, 31)(11, 02)(01, 41))2, ((41, 02)(02, 12)(21, 42))3,
((41, 42)(12, 42)(21, 31))4),

(((02, 32)(41, 02)(11, 12))1, ((11, 32)(32, 42)(01, 02))2, ((01, 42)(12, 42)(41, 22))3,
((01, 22)(12, 22)(11, 41))4),

(((02, 42)(31, 02)(21, 12))1, ((12, 42)(11, 42)(41, 02))2, ((11, 41)(11, 21)(31, 32))3,
((41, 32)(21, 32)(31, 12))4).
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4K13 Let the vertex set be Z13. Cycle the following mod 13:

(((0, 1)(0, 2)(3, 9))1, ((1, 3)(1, 6)(0, 4))2, ((4, 6)(6, 9)(2, 7))3, ((4, 7)(7, 9)(2, 3))4),
(((0, 5)(0, 3)(8, 12))1, ((5, 12)(4, 5)(0, 10))2, ((4, 10)(4, 8)(2, 3))3, ((2, 10)(2, 8)(3, 12))4).

4K16 Let the vertex set be {ij | i ∈ Z5, j = 1, 2, 3} ∪ {∞}. Cycle the following mod 5:

(((01, 11)(01, 21)(31,∞))1, ((11, 31)(11, 02)(01, 41))2, ((41, 02)(02,∞)(21, 12))3,
((41, 12)(12,∞)(21, 31))4),

(((01, 02)(01, 12)(21, 03))1, ((21, 02)(31, 02)(01,∞))2, ((31,∞)(31, 03)(41, 12))3,
((41,∞)(41, 03)(21, 12))4),

(((02, 12)(11, 02)(41, 22))1, ((12, 22)(12, 03)(02,∞))2, ((03,∞)(41, 03)(11, 13))3,
((13,∞)(41, 13)(11, 22))4),

(((02,∞)(03,∞)(22, 42))1, ((02, 22)(02, 23)(13,∞))2, ((13, 23)(42, 23)(11, 03))3,
((11, 13)(11, 42)(22, 03))4),

(((01, 22)(01, 43)(42, 03))1, ((22, 03)(22, 33)(01, 12))2, ((12, 33)(42, 33)(13, 43))3,
((12, 13)(42, 13)(03, 43))4),

(((01, 23)(01, 03)(12, 33))1, ((23, 33)(22, 23)(01, 02))2, ((02, 22)(12, 22)(42, 03))3,
((02, 42)(12, 42)(03, 33))4),

(((03, 33)(12, 03)(11, 23))1, ((11, 33)(41, 33)(01, 03))2, ((01, 41)(41, 23)(31, 12))3,
((01, 31)(31, 23)(11, 12))4),

(((03, 43)(22, 03)(12, 13))1, ((13, 43)(11, 43)(41, 03))2, ((11, 41)(11, 12)(22, 23))3,
((41, 23)(12, 23)(22, 13))4).

4K19 Let the vertex set be Z19. Cycle the following mod 19:

(((0, 1)(0, 2)(3, 9))1, ((1, 3)(1, 6)(0, 4))2, ((4, 6)(6, 9)(2, 7))3, ((4, 7)(7, 9)(2, 3))4),
(((0, 3)(0, 4)(9, 14))1, ((3, 9)(3, 10)(0, 1))2, ((1, 10)(10, 14)(4, 5))3, ((1, 5)(5, 14)(4, 9))4),
(((0, 8)(0, 7)(9, 18))1, ((8, 18)(8, 16)(0, 3))2, ((3, 16)(9, 16)(7, 15))3, ((3, 15)(9, 15)(7, 18))4).

4K22 Let the vertex set be {ij | i ∈ Z11, j = 1, 2}. Cycle the following mod 11:

(((52, 92)(81, 52)(91, 72))1, ((91, 92)(51, 92)(101, 52))2, ((51, 101)(51, 72)(61, 81))3,
((61, 101)(61, 72)(81, 91))4),

(((41, 72)(11, 72)(32, 52))1, ((41, 32)(41, 92)(12, 72))2, ((12, 92)(52, 92)(11, 22))3,
((12, 22)(22, 52)(11, 32))4),

(((31, 102)(81, 102)(21, 51))1, ((21, 31)(31, 61)(92, 102))2, ((61, 92)(51, 61)(81, 22))3,
((22, 92)(51, 22)(21, 81))4),

(((01, 11)(01, 21)(51, 92))1, ((11, 51)(11, 31)(01, 61))2, ((31, 61)(31, 92)(21, 02))3,
((61, 02)(02, 92)(21, 51))4),

(((01, 41)(01, 51)(02, 82))1, ((41, 02)(41, 22)(01, 12))2, ((12, 22)(22, 82)(11, 51))3,
((11, 12)(11, 82)(51, 02))4),

(((02, 12)(101, 02)(41, 92))1, ((12, 92)(12, 82)(91, 02))2, ((91, 82)(41, 82)(101, 72))3,
((91, 72)(41, 72)(101, 92))4),

(((02, 52)(01, 02)(21, 12))1, ((21, 52)(32, 52)(31, 02))2, ((31, 32)(12, 32)(01, 72))3,
((31, 72)(12, 72)(01, 21))4).
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4K6,6 Let the vertex set be {ij | i ∈ Z6, j = 1, 2}. Cycle the following mod 6:

(((01, 02)(01, 12)(11, 52))1, ((11, 02)(21, 02)(01, 22))2, ((21, 22)(21, 52)(31, 12))3,
((31, 22)(31, 52)(11, 12))4),

(((01, 22)(01, 52)(11, 42))1, ((11, 22)(51, 22)(01, 02))2, ((51, 02)(51, 42)(31, 52))3,
((31, 02)(31, 42)(11, 52))4).

4K6,9 Let the vertex set be {ij | i ∈ Z3, j = 1, 2}∪ {ij | i ∈ Z3, j = 1, 2, 3}. Cycle the following mod 3:

(((01, 03)(01, 13)(11, 14))1, ((11, 03)(21, 03)(01, 04))2, ((21, 04)(21, 14)(02, 13))3,
((02, 04)(02, 14)(11, 13))4),

(((01, 23)(01, 14)(21, 05))1, ((21, 23)(02, 23)(01, 24))2, ((02, 24)(02, 05)(11, 14))3,
((11, 24)(11, 05)(21, 14))4),

(((01, 24)(01, 05)(12, 14))1, ((12, 24)(02, 24)(01, 25))2, ((02, 25)(02, 14)(11, 05))3,
((11, 25)(11, 14)(12, 05))4),

(((02, 24)(02, 13)(22, 15))1, ((22, 24)(11, 24)(02, 25))2, ((11, 25)(11, 15)(12, 13))3,
((12, 25)(12, 15)(22, 13))4),

(((02, 05)(02, 14)(22, 23))1, ((22, 05)(01, 05)(02, 13))2, ((01, 13)(01, 23)(12, 14))3,
((12, 13)(12, 23)(22, 14))4),

(((02, 15)(02, 23)(01, 25))1, ((01, 15)(12, 15)(02, 03))2, ((12, 03)(12, 25)(21, 23))3,
((21, 03)(21, 25)(01, 23))4).

G5 designs
4K10 Let the vertex set be {ij | i ∈ Z5, j = 1, 2}. Cycle the following mod 5:

(((01, 11)(01, 21)(01, 02))1, ((11, 31)(21, 31)(31, 32))2, ((11, 41)(41, 02)(41, 32))3,
((21, 12)(02, 12)(12, 32))4),

(((01, 12)(01, 22)(01, 32))1, ((02, 12)(02, 22)(21, 02))2, ((31, 12)(31, 32)(21, 31))3,
((11, 22)(11, 32)(11, 21))4),

(((02, 12)(02, 22)(11, 02))1, ((01, 12)(01, 22)(01, 42))2, ((12, 32)(11, 32)(32, 42))3,
((41, 22)(11, 41)(41, 42))4).

4K13 Let the vertex set be Z13. Cycle the following mod 13:

(((0, 1)(0, 2)(0, 4))1, ((1, 3)(2, 3)(3, 7))2, ((1, 5)(4, 5)(5, 7))3, ((2, 6)(4, 6)(6, 7))4),
(((0, 3)(0, 5)(0, 6))1, ((3, 8)(5, 8)(1, 8))2, ((3, 9)(6, 9)(1, 9))3, ((5, 11)(6, 11)(1, 11))4).

4K16 Let the vertex set be {ij | i ∈ Z5, j = 1, 2, 3} ∪ {∞}. Cycle the following mod 5:

(((01, 11)(01, 21)(01, 02))1, ((11, 31)(21, 31)(31,∞))2, ((11, 41)(41, 02)(41,∞))3,
((21, 22)(02, 22)(22,∞))4),

(((01,∞)(01, 12)(01, 22))1, ((02,∞)(02, 12)(41, 02))2, ((32,∞)(22, 32)(41, 32))3,
((31, 12)(31, 22)(31, 41))4),

(((02, 12)(02,∞)(11, 02))1, ((12, 03)(03,∞)(03, 13))2, ((12, 32)(11, 32)(32, 13))3,
((31,∞)(11, 31)(31, 13))4),

(((03, 13)(01, 03)(03,∞))1, ((02, 13)(01, 02)(21, 02))2, ((13, 23)(23,∞)(21, 23))3,
((01, 43)(43,∞)(21, 43))4),

(((01, 13)(01, 23)(01, 33))1, ((11, 13)(11, 23)(11, 03))2, ((12, 13)(12, 33)(12, 03))3,
((22, 23)(22, 33)(22, 03))4),

(((02, 03)(02, 33)(02, 43))1, ((32, 03)(32, 33)(11, 32))2, ((21, 03)(21, 43)(11, 21))3,
((23, 33)(23, 43)(11, 23))4),

(((02, 23)(21, 02)(02, 32))1, ((03, 23)(21, 03)(31, 03))2, ((23, 43)(32, 43)(31, 43))3,
((21, 42)(32, 42)(31, 42))4),

(((03, 33)(11, 03)(42, 03))1, ((02, 33)(11, 02)(02, 22))2, ((41, 33)(41, 42)(41, 22))3,
((11, 13)(42, 13)(22, 13))4).
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4K19 Let the vertex set be Z19. Cycle the following mod 19:

(((0, 1)(0, 2)(0, 4))1, ((1, 3)(2, 3)(3, 7))2, ((1, 5)(4, 5)(5, 7))3, ((2, 6)(4, 6)(6, 7))4),
(((0, 3)(0, 5)(0, 6))1, ((3, 8)(5, 8)(1, 8))2, ((3, 9)(6, 9)(1, 9))3, ((5, 11)(6, 11)(1, 11))4),
(((0, 9)(0, 7)(0, 11))1, ((9, 15)(7, 15)(6, 15))2, ((9, 16)(11, 16)(6, 16))3, ((7, 14)(11, 14)(6, 14))4).

4K22 Let the vertex set be {ij | i ∈ Z11, j = 1, 2}. Cycle the following mod 11:

(((41, 51)(51, 02)(51, 91))1, ((41, 12)(02, 12)(81, 12))2, ((41, 62)(91, 62)(81, 62))3,
((01, 02)(01, 91)(01, 81))4),

(((51, 62)(62, 102)(61, 62))1, ((51, 52)(52, 102)(91, 52))2, ((51, 12)(61, 12)(91, 12))3,
((82, 102)(61, 82)(91, 82))4),

(((61, 52)(41, 61)(61, 42))1, ((52, 92)(41, 92)(31, 92))2, ((51, 52)(51, 42)(31, 51))3,
((41, 101)(101, 42)(31, 101))4),

(((01, 31)(01, 51)(01, 22))1, ((11, 31)(11, 51)(11, 41))2, ((31, 81)(81, 22)(41, 81))3,
((51, 12)(12, 22)(41, 12))4),

(((01, 32)(01, 42)(01, 72))1, ((11, 32)(11, 42)(11, 71))2, ((02, 32)(02, 72)(71, 02))3,
((61, 42)(61, 72)(61, 71))4),

(((02, 32)(02, 22)(31, 02))1, ((41, 32)(41, 22)(41, 51))2, ((21, 32)(21, 31)(21, 51))3,
((22, 92)(31, 92)(51, 92))4),

(((02, 52)(61, 02)(02, 12))1, ((52, 72)(61, 72)(42, 72))2, ((52, 62)(12, 62)(42, 62))3,
((61, 92)(12, 92)(42, 92))4).

4K6,6 Let the vertex set be {ij | i ∈ Z6, j = 1, 2}. Cycle the following mod 6:

(((01, 02)(01, 12)(01, 22))1, ((11, 02)(11, 12)(11, 32))2, ((21, 02)(21, 22)(21, 32))3,
((31, 12)(31, 22)(31, 32))4),

(((01, 32)(01, 52)(01, 42))1, ((21, 32)(21, 52)(21, 02))2, ((11, 32)(11, 42)(11, 02))3,
((31, 52)(31, 42)(31, 02))4).

4K6,9 Let the vertex set be {ij | i ∈ Z3, j = 1, 2} ∪ {ij | i ∈ Z3, j = 1, 2, 3}. Cycle the following mod 3:

(((01, 03)(01, 13)(01, 23))1, ((11, 03)(11, 13)(11, 04))2, ((21, 03)(21, 23)(21, 04))3,
((02, 13)(02, 23)(02, 04))4),

(((01, 04)(01, 14)(01, 24))1, ((02, 04)(02, 14)(02, 03))2, ((12, 04)(12, 24)(12, 03))3,
((11, 14)(11, 24)(11, 03))4),

(((01, 05)(01, 15)(01, 25))1, ((02, 05)(02, 15)(02, 13))2, ((21, 05)(21, 25)(21, 13))3,
((12, 15)(12, 25)(12, 13))4),

(((02, 23)(02, 25)(02, 03))1, ((11, 23)(11, 25)(11, 05))2, ((22, 23)(22, 03)(22, 05))3,
((01, 25)(01, 03)(01, 05))4),

(((02, 14)(02, 13)(02, 24))1, ((22, 14)(22, 13)(22, 15))2, ((21, 14)(21, 24)(21, 15))3,
((01, 13)(01, 24)(01, 15))4),

(((02, 05)(02, 04)(02, 15))1, ((01, 05)(01, 04)(01, 14))2, ((12, 05)(12, 15)(12, 14))3,
((22, 04)(22, 15)(22, 14))4).

G6 designs

4K10 Let the vertex set be {ij | i ∈ Z5, j = 1, 2}. Cycle the following mod 5:
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(((01, 11)(11, 02)(21, 02))1, ((11, 31)(31, 22)(02, 22))2, ((01, 41)(01, 21)(21, 12))3,
((31, 41)(41, 12)(12, 22))4),

(((01, 21)(21, 32)(12, 32))1, ((11, 21)(11, 22)(22, 32))2, ((01, 02)(01, 12)(41, 12))3,
((11, 02)(41, 02)(41, 22))4),

(((02, 12)(11, 12)(11, 32))1, ((41, 12)(41, 42)(11, 42))2, ((21, 02)(02, 32)(22, 32))3,
((21, 41)(21, 22)(22, 42))4).

4K13 Let the vertex set be Z13. Cycle the following mod 13:

(((0, 1)(1, 4)(2, 4))1, ((1, 5)(5, 10)(4, 10))2, ((0, 3)(0, 2)(2, 6))3, ((3, 5)(3, 6)(6, 10))4),
(((0, 4)(4, 11)(6, 11))1, ((1, 4)(1, 12)(11, 12))2, ((0, 8)(0, 6)(6, 7))3, ((1, 8)(7, 8)(7, 12))4).

4K16 Let the vertex set be {ij | i ∈ Z5, j = 1, 2, 3} ∪ {∞}. Cycle the following mod 5:

(((01, 11)(11, 02)(21, 02))1, ((11, 03)(03,∞)(02,∞))2, ((01, 41)(01, 21)(21, 13))3,
((41, 03)(41, 13)(13,∞))4),

(((11,∞)(11, 22)(21, 22))1, ((11, 31)(31, 32)(22, 32))2, ((02,∞)(21,∞)(21, 12))3,
((31, 02)(02, 12)(12, 32))4),

(((02,∞)(03,∞)(01, 03))1, ((11,∞)(11, 13)(03, 13))2, ((21, 02)(01, 02)(01, 22))3,
((11, 21)(21, 22)(22, 13))4),

(((03, 13)(21, 13)(01, 21))1, ((31, 13)(31, 43)(21, 43))2, ((03,∞)(01, 03)(01, 12))3,
((31,∞)(12,∞)(12, 43))4),

(((02, 12)(12, 13)(22, 13))1, ((12, 32)(32, 43)(13, 43))2, ((02, 03)(02, 22)(22, 33))3,
((32, 03)(03, 33)(33, 43))4),

(((02, 32)(11, 32)(11, 43))1, ((32, 13)(42, 13)(11, 42))2, ((02, 12)(02, 43)(31, 43))3,
((12, 13)(31, 12)(31, 42))4),

(((02, 13)(01, 13)(01, 23))1, ((22, 13)(11, 22)(01, 11))2, ((02, 33)(02, 23)(41, 23))3,
((22, 33)(41, 33)(11, 41))4),

(((03, 23)(42, 23)(42, 13))1, ((22, 23)(01, 22)(01, 42))2, ((31, 03)(03, 13)(13, 33))3,
((31, 22)(31, 33)(01, 33))4).

4K19 Let the vertex set be Z19. Cycle the following mod 19:

(((0, 1)(1, 4)(2, 4))1, ((1, 5)(5, 7)(4, 7))2, ((0, 3)(0, 2)(2, 6))3, ((3, 5)(3, 6)(6, 7))4),
(((0, 4)(4, 9)(1, 9))1, ((4, 10)(2, 10)(2, 9))2, ((0, 5)(0, 1)(1, 12))3, ((5, 10)(5, 12)(2, 12))4),
(((0, 7)(1, 7)(1, 10))1, ((7, 12)(2, 12)(1, 2))2, ((0, 6)(0, 10)(10, 17))3, ((6, 12)(6, 17)(2, 17))4).

4K22 Let the vertex set be {ij | i ∈ Z11, j = 1, 2}. Cycle the following mod 11:

(((71, 12)(02, 12)(02, 82))1, ((81, 12)(81, 52)(02, 52))2, ((31, 71)(71, 82)(82, 102))3,
((31, 81)(31, 102)(52, 102))4),

(((21, 42)(21, 81)(81, 32))1, ((21, 22)(22, 102)(81, 102))2, ((51, 42)(32, 42)(71, 32))3,
((51, 22)(51, 71)(71, 102))4),

(((81, 52)(71, 81)(71, 82))1, ((81, 91)(41, 91)(41, 71))2, ((11, 52)(52, 82)(32, 82))3,
((11, 91)(11, 32)(41, 32))4),

(((01, 21)(21, 51)(11, 51))1, ((21, 41)(41, 02)(51, 02))2, ((01, 31)(01, 11)(11, 71))3,
((31, 41)(31, 71)(71, 02))4),

(((01, 02)(02, 52)(21, 52))1, ((81, 02)(81, 62)(52, 62))2, ((01, 22)(01, 21)(21, 102))3,
((81, 22)(22, 102)(62, 102))4),

(((01, 42)(51, 42)(51, 32))1, ((02, 42)(11, 02)(11, 51))2, ((01, 92)(01, 32)(32, 102))3,
((02, 92)(92, 102)(11, 102))4),

(((01, 72)(72, 92)(52, 92))1, ((61, 72)(61, 02)(02, 92))2, ((01, 62)(01, 52)(51, 52))3,
((61, 62)(51, 62)(51, 02))4).
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4K6,6 Let the vertex set be {ij | i ∈ Z6, j = 1, 2}. Cycle the following mod 6:

(((01, 02)(21, 02)(21, 12))1, ((31, 02)(31, 42)(21, 42))2, ((01, 22)(01, 12)(11, 12))3,
((31, 22)(11, 22)(11, 42))4),

(((01, 22)(11, 22)(11, 42))1, ((31, 22)(31, 12)(11, 12))2, ((01, 32)(01, 42)(51, 42))3,
((31, 32)(51, 32)(51, 12))4).

4K6,9 Let the vertex set be {ij | i ∈ Z3, j = 1, 2} ∪ {ij | i ∈ Z3, j = 1, 2, 3}. Cycle the following mod 3:

(((01, 03)(21, 03)(21, 13))1, ((11, 03)(11, 04)(21, 04))2, ((01, 23)(01, 13)(02, 13))3,
((11, 23)(02, 23)(02, 04))4),

(((01, 04)(02, 04)(02, 03))1, ((22, 04)(22, 13)(02, 13))2, ((01, 05)(01, 03)(12, 03))3,
((22, 05)(12, 05)(12, 13))4),

(((01, 14)(22, 14)(22, 04))1, ((11, 14)(11, 15)(22, 15))2, ((01, 24)(01, 04)(12, 04))3,
((11, 24)(12, 24)(12, 15))4),

(((02, 13)(22, 13)(22, 05))1, ((12, 13)(12, 14)(22, 14))2, ((02, 04)(02, 05)(11, 05))3,
((12, 04)(11, 04)(11, 14))4),

(((02, 05)(21, 05)(21, 14))1, ((11, 05)(11, 23)(21, 23))2, ((02, 25)(02, 14)(01, 14))3,
((11, 25)(01, 25)(01, 23))4),

(((02, 25)(21, 25)(21, 15))1, ((22, 25)(22, 05)(21, 05))2, ((02, 03)(02, 15)(01, 15))3,
((22, 03)(01, 03)(01, 05))4).

G7 designs

3K8 Let the vertex set be {0, 1, . . . , 7}. The design is given by:

(((0, 1)(2, 3)(4, 6)(5, 7))1, ((0, 2)(1, 3)(4, 5)(6, 7))2, ((0, 4)(1, 5)(2, 6)(3, 7))3),
(((0, 2)(1, 3)(4, 5)(6, 7))1, ((0, 1)(2, 3)(5, 7)(4, 6))2, ((0, 5)(2, 7)(1, 4)(3, 6))3),
(((0, 3)(4, 7)(1, 2)(5, 6))1, ((0, 4)(3, 7)(1, 5)(2, 6))2, ((0, 1)(3, 5)(2, 4)(6, 7))3),
(((0, 4)(1, 5)(2, 6)(3, 7))1, ((0, 5)(1, 4)(3, 6)(2, 7))2, ((0, 6)(3, 4)(2, 5)(1, 7))3),
(((0, 5)(3, 6)(2, 7)(1, 4))1, ((0, 3)(5, 6)(4, 7)(1, 2))2, ((0, 7)(4, 5)(2, 3)(1, 6))3),
(((0, 6)(1, 7)(2, 5)(3, 4))1, ((0, 7)(1, 6)(2, 4)(3, 5))2, ((0, 2)(4, 6)(5, 7)(1, 3))3),
(((0, 7)(1, 6)(3, 5)(2, 4))1, ((0, 6)(1, 7)(3, 4)(2, 5))2, ((0, 3)(4, 7)(5, 6)(1, 2))3).

3K9 Let the vertex set be Z9. Cycle the following mod 9:

(((0, 1)(2, 5)(6, 8)(3, 7))1, ((0, 2)(1, 5)(7, 8)(3, 6))2, ((0, 8)(1, 7)(2, 6)(3, 5))3).

3K4,4 Let the vertex set be {0, 1, 2, 3} ∪ {4, 5, 6, 7}. The design is given by:

(((0, 4)(1, 5)(3, 6)(2, 7))1, ((0, 5)(1, 4)(2, 6)(3, 7))2, ((0, 6)(2, 4)(3, 5)(1, 7))3),
(((0, 5)(1, 4)(3, 7)(2, 6))1, ((0, 4)(1, 5)(2, 7)(3, 6))2, ((0, 7)(2, 5)(3, 4)(1, 6))3),
(((0, 6)(1, 7)(3, 4)(2, 5))1, ((0, 7)(1, 6)(2, 4)(3, 5))2, ((0, 4)(2, 6)(3, 7)(1, 5))3),
(((0, 7)(1, 6)(3, 5)(2, 4))1, ((0, 6)(1, 7)(2, 5)(3, 4))2, ((0, 5)(2, 7)(3, 6)(1, 4))3).
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G8 designs
3K8 Let the vertex set be {0, 1, . . . , 7}. The design is given by:

(((0, 1)(0, 2)(3, 7)(4, 5))1, ((1, 3)(2, 3)(4, 6)(5, 7))2, ((2, 6)(6, 7)(0, 4)(1, 5))3),
(((1, 2)(1, 3)(5, 7)(4, 6))1, ((2, 5)(3, 5)(0, 6)(4, 7))2, ((0, 3)(0, 7)(1, 6)(2, 4))3),
(((0, 3)(2, 3)(1, 4)(5, 6))1, ((0, 4)(2, 4)(6, 7)(1, 5))2, ((2, 7)(1, 7)(3, 6)(0, 5))3),
(((3, 4)(2, 4)(0, 7)(1, 6))1, ((0, 3)(0, 2)(5, 6)(1, 7))2, ((2, 5)(5, 7)(4, 6)(1, 3))3),
(((3, 5)(2, 5)(0, 6)(4, 7))1, ((3, 6)(2, 6)(1, 4)(0, 7))2, ((1, 2)(0, 1)(4, 5)(3, 7))3),
(((2, 6)(3, 6)(1, 7)(0, 5))1, ((2, 7)(3, 7)(4, 5)(0, 1))2, ((3, 4)(1, 4)(5, 6)(0, 2))3),
(((6, 7)(2, 7)(1, 5)(0, 4))1, ((1, 6)(1, 2)(3, 4)(0, 5))2, ((2, 3)(3, 5)(4, 7)(0, 6))3).

3K9 Let the vertex set be Z9. Cycle the following mod 9:

(((0, 1)(0, 2)(4, 8)(3, 6))1, ((1, 4)(2, 4)(6, 7)(3, 8))2, ((2, 7)(7, 8)(0, 6)(1, 3))3).

3K4,4 Let the vertex set be {0, 1, 2, 3} ∪ {4, 5, 6, 7}. The design is given by:

(((0, 4)(0, 5)(1, 7)(2, 6))1, ((1, 4)(1, 5)(3, 6)(2, 7))2, ((3, 5)(3, 7)(0, 6)(2, 4))3),
(((1, 4)(1, 5)(0, 7)(3, 6))1, ((0, 4)(0, 5)(2, 6)(3, 7))2, ((2, 5)(2, 7)(1, 6)(3, 4))3),
(((2, 4)(2, 5)(3, 7)(0, 6))1, ((3, 4)(3, 5)(1, 6)(0, 7))2, ((1, 5)(1, 7)(2, 6)(0, 4))3),
(((3, 4)(3, 5)(2, 7)(1, 6))1, ((2, 4)(2, 5)(0, 6)(1, 7))2, ((0, 5)(0, 7)(3, 6)(1, 4))3).

6K12 Let the vertex set be Z11 ∪ {∞}. Cycle the following mod 11:

(((0, 1)(0, 2)(3, 6)(4, 5))1, ((1, 3)(2, 3)(4, 7)(5, 6))2, ((2, 7)(6, 7)(0, 4)(1, 5))3),
(((0, 2)(0, 3)(5, 9)(4,∞))1, ((2, 5)(3, 5)(6,∞)(4, 9))2, ((3, 6)(6, 9)(0,∞)(2, 4))3),
(((0, 4)(0, 6)(5, 10)(9,∞))1, ((4, 10)(6, 10)(7,∞)(5, 9))2, ((6, 7)(5, 7)(0,∞)(4, 9))3).

6K13 Let the vertex set be Z13. Cycle the following mod 13:

(((0, 1)(0, 2)(3, 6)(4, 5))1, ((1, 3)(2, 3)(4, 7)(5, 6))2, ((2, 7)(6, 7)(0, 4)(1, 5))3),
(((0, 2)(0, 3)(5, 11)(1, 7))1, ((2, 5)(3, 5)(1, 9)(7, 11))2, ((3, 9)(9, 11)(0, 1)(2, 7))3),
(((0, 4)(0, 5)(1, 10)(2, 7))1, ((4, 10)(5, 10)(2, 11)(1, 7))2, ((5, 11)(1, 11)(0, 2)(4, 7))3).

G9 designs

3K8 Let the vertex set be {0, 1, . . . , 7}. The design is given by:

(((0, 1)(0, 2)(0, 4)(3, 7))1, ((1, 5)(4, 5)(5, 7)(2, 3))2, ((2, 6)(4, 6)(6, 7)(1, 3))3),
(((0, 3)(0, 5)(0, 6)(2, 7))1, ((3, 4)(4, 6)(4, 7)(2, 5))2, ((1, 5)(1, 6)(1, 7)(2, 3))3),
(((1, 5)(1, 2)(1, 7)(3, 4))1, ((5, 6)(6, 7)(3, 6)(2, 4))2, ((0, 2)(0, 7)(0, 3)(4, 5))3),
(((2, 4)(2, 3)(2, 6)(0, 7))1, ((1, 4)(1, 6)(1, 7)(0, 3))2, ((3, 5)(5, 6)(5, 7)(0, 4))3),
(((4, 7)(4, 5)(1, 4)(3, 6))1, ((2, 7)(1, 2)(2, 6)(3, 5))2, ((0, 5)(0, 1)(0, 6)(3, 7))3),
(((5, 6)(5, 7)(2, 5)(1, 3))1, ((0, 6)(0, 2)(0, 1)(3, 7))2, ((4, 7)(2, 4)(1, 4)(3, 6))3),
(((4, 6)(1, 6)(6, 7)(3, 5))1, ((0, 4)(0, 7)(0, 5)(1, 3))2, ((1, 2)(2, 7)(2, 5)(3, 4))3).

3K9 Let the vertex set be Z9. Cycle the following mod 9:

(((0, 1)(0, 3)(0, 5)(2, 4))1, ((1, 8)(5, 8)(4, 8)(2, 3))2, ((3, 7)(5, 7)(4, 7)(1, 2))3).
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3K4,4 Let the vertex set be {0, 1, 2, 3} ∪ {4, 5, 6, 7}. The design is given by:

(((0, 4)(0, 5)(0, 6)(1, 7))1, ((2, 4)(2, 6)(2, 7)(1, 5))2, ((3, 5)(3, 6)(3, 7)(1, 4))3),
(((1, 4)(1, 5)(1, 6)(0, 7))1, ((3, 4)(3, 6)(3, 7)(0, 5))2, ((2, 5)(2, 6)(2, 7)(0, 4))3),
(((2, 4)(2, 5)(2, 6)(3, 7))1, ((0, 4)(0, 6)(0, 7)(3, 5))2, ((1, 5)(1, 6)(1, 7)(3, 4))3),
(((3, 4)(3, 5)(3, 6)(2, 7))1, ((1, 4)(1, 6)(1, 7)(2, 5))2, ((0, 5)(0, 6)(0, 7)(2, 4))3).

6K12 Let the vertex set be Z11 ∪ {∞}. Cycle the following mod 11:

(((0, 1)(0, 2)(0, 4)(3, 7))1, ((1, 5)(4, 5)(5, 7)(2, 3))2, ((2, 6)(4, 6)(6, 7)(1, 3))3),
(((0,∞)(0, 2)(0, 3)(4, 10))1, ((6,∞)(3, 6)(6, 10)(2, 4))2, ((2, 7)(3, 7)(7, 10)(4,∞))3),
(((0,∞)(0, 3)(0, 5)(7, 8))1, ((10,∞)(5, 10)(7, 10)(3, 8))2, ((2, 3)(2, 5)(2, 7)(8,∞))3).

6K13 Let the vertex set be Z13. Cycle the following mod 13:

(((0, 1)(0, 2)(0, 4)(3, 7))1, ((1, 5)(4, 5)(5, 7)(2, 3))2, ((2, 6)(4, 6)(6, 7)(1, 3))3),
(((0, 1)(0, 2)(0, 3)(4, 10))1, ((1, 6)(3, 6)(6, 10)(2, 4))2, ((2, 7)(3, 7)(7, 10)(1, 4))3),
(((0, 5)(0, 8)(0, 3)(4, 11))1, ((5, 10)(3, 10)(4, 10)(8, 11))2, ((8, 9)(3, 9)(4, 9)(5, 11))3).

G10 designs
3K8 Let the vertex set be {0, 1, . . . , 7}. The design is given by:

(((0, 1)(0, 2)(5, 7)(6, 7))1, ((1, 3)(1, 5)(2, 6)(4, 6))2, ((0, 4)(4, 5)(2, 3)(3, 7))3),
(((0, 5)(0, 4)(1, 2)(1, 3))1, ((5, 7)(2, 5)(3, 4)(3, 6))2, ((0, 6)(2, 6)(4, 7)(1, 7))3),
(((1, 4)(1, 7)(2, 3)(3, 6))1, ((0, 4)(2, 4)(6, 7)(5, 6))2, ((1, 5)(2, 5)(0, 7)(0, 3))3),
(((3, 7)(0, 3)(2, 6)(5, 6))1, ((1, 7)(2, 7)(0, 5)(4, 5))2, ((3, 4)(2, 4)(0, 1)(1, 6))3),
(((3, 4)(4, 6)(2, 7)(0, 7))1, ((3, 5)(2, 3)(0, 6)(0, 1))2, ((1, 4)(1, 2)(5, 6)(5, 7))3),
(((4, 7)(2, 4)(3, 5)(1, 5))1, ((0, 7)(3, 7)(1, 2)(1, 6))2, ((4, 6)(3, 6)(0, 2)(0, 5))3),
(((4, 5)(2, 5)(1, 6)(0, 6))1, ((4, 7)(1, 4)(0, 2)(0, 3))2, ((3, 5)(1, 3)(2, 7)(6, 7))3).

3K9 Let the vertex set be Z9. Cycle the following mod 9:

(((0, 1)(0, 2)(3, 6)(3, 8))1, ((1, 4)(1, 3)(2, 7)(7, 8))2, ((2, 4)(4, 8)(0, 6)(6, 7))3).

3K4,4 Let the vertex set be {0, 1, 2, 3} ∪ {4, 5, 6, 7}. The design is given by:

(((0, 4)(0, 5)(2, 6)(2, 7))1, ((1, 4)(2, 4)(3, 5)(3, 7))2, ((1, 5)(1, 7)(0, 6)(3, 6))3),
(((0, 7)(0, 6)(2, 5)(2, 4))1, ((1, 7)(2, 7)(3, 6)(3, 4))2, ((1, 6)(1, 4)(0, 5)(3, 5))3),
(((3, 5)(3, 4)(1, 7)(1, 6))1, ((2, 5)(1, 5)(0, 4)(0, 6))2, ((2, 4)(2, 6)(3, 7)(0, 7))3),
(((3, 6)(3, 7)(1, 4)(1, 5))1, ((2, 6)(1, 6)(0, 7)(0, 5))2, ((2, 7)(2, 5)(3, 4)(0, 4))3).

G11 designs
3K8 Let the vertex set be {0, 1, . . . , 7}. The design is given by:

(((0, 1)(1, 3)(2, 3)(4, 5))1, ((0, 2)(2, 6)(4, 6)(3, 7))2, ((1, 5)(5, 7)(6, 7)(0, 4))3),
(((0, 2)(2, 6)(4, 6)(5, 7))1, ((0, 4)(1, 4)(1, 5)(3, 6))2, ((2, 7)(3, 7)(1, 3)(0, 5))3),
(((0, 3)(3, 5)(5, 6)(1, 2))1, ((0, 6)(6, 7)(1, 7)(4, 5))2, ((2, 3)(2, 4)(4, 7)(0, 1))3),
(((0, 4)(1, 4)(1, 5)(3, 7))1, ((0, 5)(2, 5)(2, 7)(1, 6))2, ((3, 4)(3, 6)(2, 6)(0, 7))3),
(((0, 5)(2, 5)(2, 7)(3, 6))1, ((0, 7)(4, 7)(3, 4)(1, 2))2, ((5, 6)(1, 6)(1, 4)(0, 3))3),
(((0, 6)(6, 7)(1, 7)(2, 4))1, ((0, 1)(1, 3)(2, 3)(5, 7))2, ((4, 6)(4, 5)(3, 5)(0, 2))3),
(((0, 7)(4, 7)(3, 4)(1, 6))1, ((0, 3)(3, 5)(5, 6)(2, 4))2, ((1, 7)(1, 2)(2, 5)(0, 6))3).
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3K9 Let the vertex set be Z9. Cycle the following mod 9:

(((0, 1)(1, 7)(2, 7)(3, 5))1, ((0, 2)(2, 8)(3, 8)(6, 7))2, ((1, 5)(5, 6)(6, 8)(0, 3))3).

3K4,4 Let the vertex set be {0, 1, 2, 3} ∪ {4, 5, 6, 7}. The design is given by:

(((0, 4)(1, 4)(1, 5)(2, 6))1, ((0, 5)(3, 5)(3, 6)(1, 7))2, ((2, 4)(2, 7)(3, 7)(0, 6))3),
(((2, 7)(3, 7)(3, 6)(0, 5))1, ((2, 6)(1, 6)(1, 5)(3, 4))2, ((0, 7)(0, 4)(1, 4)(2, 5))3),
(((3, 5)(3, 4)(2, 4)(0, 6))1, ((2, 5)(2, 7)(0, 7)(1, 4))2, ((3, 6)(1, 6)(1, 7)(0, 5))3),
(((1, 6)(1, 7)(0, 7)(2, 5))1, ((0, 6)(0, 4)(2, 4)(3, 7))2, ((1, 5)(3, 5)(3, 4)(2, 6))3).

6K12 Let the vertex set be Z11 ∪ {∞}. Cycle the following mod 11:

(((0, 1), (1, 3), (2, 3), (4, 6))1, ((0, 2), (2, 5), (4, 5), (3, 7))2, ((1, 6), (6, 7), (5, 7), (0, 4))3),
(((1,∞), (1, 5), (2, 5), (3, 6))1, ((2,∞), (2, 7), (3, 7), (4, 5))2, ((1, 6), (4, 6), (4, 7), (3,∞))3),
(((1,∞), (1, 6), (2, 6), (4, 9))1, ((2,∞), (2, 7), (7, 9), (3, 6))2, ((1, 4), (3, 4), (3, 7), (9,∞))3).

6K13 Let the vertex set be Z13. Cycle the following mod 13:

(((0, 1), (1, 3), (2, 3), (4, 6))1, ((0, 2), (2, 5), (4, 5), (3, 7))2, ((1, 6), (6, 7), (5, 7), (0, 4))3),
(((0, 3), (3, 6), (1, 6), (2, 7))1, ((0, 1), (1, 5), (2, 5), (4, 6))2, ((3, 7), (4, 7), (4, 5), (0, 2))3),
(((0, 6), (6, 12), (8, 12), (7, 11))1, ((0, 8), (1, 8), (1, 7), (4, 12))2, ((6, 11), (4, 11), (1, 4), (0, 7))3).

G12 designs

3K8 Let the vertex set be {0, 1, . . . , 7}. The design is given by:

(((0, 1)(0, 2)(0, 4)(1, 3))1, ((5, 7)(1, 5)(4, 5)(3, 7))2, ((2, 6)(4, 6)(6, 7)(2, 3))3),
(((0, 3)(0, 5)(0, 7)(3, 4))1, ((2, 6)(3, 6)(6, 7)(2, 4))2, ((1, 5)(1, 7)(1, 2)(4, 5))3),
(((1, 5)(1, 7)(1, 4)(2, 5))1, ((0, 6)(5, 6)(4, 6)(0, 2))2, ((3, 7)(3, 4)(0, 3)(2, 7))3),
(((2, 7)(2, 6)(2, 4)(5, 7))1, ((0, 3)(0, 7)(0, 4)(3, 5))2, ((1, 6)(1, 4)(1, 3)(5, 6))3),
(((3, 6)(2, 3)(3, 7)(5, 6))1, ((0, 1)(1, 6)(1, 7)(0, 5))2, ((2, 4)(4, 7)(0, 4)(2, 5))3),
(((4, 5)(4, 6)(4, 7)(3, 5))1, ((1, 2)(2, 5)(2, 7)(1, 3))2, ((0, 6)(0, 7)(0, 1)(3, 6))3),
(((1, 6)(0, 6)(6, 7)(1, 2))1, ((3, 4)(1, 4)(4, 7)(2, 3))2, ((0, 5)(5, 7)(3, 5)(0, 2))3).

3K9 Let the vertex set be Z9. Cycle the following mod 9:

(((0, 1)(0, 2)(0, 5)(1, 4))1, ((3, 7)(1, 7)(5, 7)(3, 4))2, ((2, 6)(5, 6)(3, 6)(2, 4))3).

3K4,4 Let the vertex set be {0, 1, 2, 3} ∪ {4, 5, 6, 7}. The design is given by:

(((0, 4)(0, 5)(0, 6)(1, 4))1, ((2, 7)(2, 4)(2, 6)(1, 7))2, ((3, 5)(3, 6)(3, 7)(1, 5))3),
(((1, 7)(1, 6)(1, 5)(0, 7))1, ((3, 4)(3, 7)(3, 5)(0, 4))2, ((2, 6)(2, 5)(2, 4)(0, 6))3),
(((2, 5)(2, 4)(2, 7)(3, 5))1, ((0, 6)(0, 5)(0, 7)(3, 6))2, ((1, 4)(1, 7)(1, 6)(3, 4))3),
(((3, 6)(3, 7)(3, 4)(2, 6))1, ((1, 5)(1, 6)(1, 4)(2, 5))2, ((0, 7)(0, 4)(0, 5)(2, 7))3).

6K12 Let the vertex set be Z11 ∪ {∞}. Cycle the following mod 11:

(((0, 1), (0, 2), (0, 4), (1, 3))1, ((5, 7), (1, 5), (4, 5), (3, 7))2, ((2, 6), (4, 6), (6, 7), (2, 3))3),
(((0, 1), (0, 3), (0, 4), (1,∞))1, ((7, 9), (1, 7), (4, 7), (9,∞))2, ((3, 6), (4, 6), (6, 9), (3,∞))3),
(((0, 3), (0, 6), (0, 5), (3,∞))1, ((7, 8), (3, 8), (5, 8), (7,∞))2, ((1, 6), (1, 5), (1, 7), (6,∞))3).
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6K13 Let the vertex set be Z13. Cycle the following mod 13:

(((0, 1), (0, 2), (0, 4), (1, 3))1, ((5, 7), (1, 5), (4, 5), (3, 7))2, ((2, 6), (4, 6), (6, 7), (2, 3))3),
(((0, 1), (0, 3), (0, 6), (1, 5))1, ((4, 12), (1, 4), (4, 6), (5, 12))2, ((3, 9), (6, 9), (9, 12), (3, 5))3),
(((0, 3), (0, 5), (0, 8), (3, 10))1, ((2, 7), (2, 3), (2, 8), (7, 10))2, ((5, 12), (8, 12), (7, 12), (5, 10))3).

G13 designs

2K13 Let the vertex set be Z13. Cycle the following mod 13:

(((0, 1)(1, 5)(2, 5)(0, 2)(0, 6)(1, 9))1, ((3, 7)(3, 9)(6, 9)(6, 7)(2, 7)(3, 5))2).

2K16 Let the vertex set be {ij | i ∈ Z5, j = 1, 2, 3} ∪ {∞}. Cycle the following mod 5:

(((01, 11)(11, 02)(21, 02)(01, 21)(01, 12)(11, 32))1, ((31, 03)(32, 03)(12, 32)(31, 12)(21, 31)(02, 03))2),
(((01, 02)(02, 12)(12, 03)(01, 03)(01, 13)(02, 32))1, ((11, 41)(41, 32)(32, 13)(11, 13)(11, 03)(41, 12))2),
(((02, 13)(21, 13)(21, 03)(02, 03)(02, 23)(32, 13))1, ((33,∞)(32,∞)(32, 23)(23, 33)(03, 33)(21,∞))2),
(((03,∞)(03, 43)(21, 43)(21,∞)(12,∞)(03, 23))1, ((11, 22)(11, 23)(12, 23)(12, 22)(21, 22)(11, 43))2).

2K6,6 Let the vertex set be {0, . . . , 5} ∪ {6, . . . 11}. The design is given by:

(((0, 6)(1, 6)(1, 7)(0, 7)(0, 8)(2, 6))1, ((3, 9)(2, 9)(2, 8)(3, 8)(3, 7)(1, 9))2),
(((0, 9)(1, 9)(1, 10)(0, 10)(0, 11)(2, 9))1, ((3, 6)(2, 6)(2, 11)(3, 11)(3, 10)(1, 6))2),
(((2, 7)(4, 7)(4, 8)(2, 8)(2, 10)(5, 7))1, ((0, 6)(5, 6)(5, 10)(0, 10)(0, 8)(4, 6))2),
(((3, 6)(4, 6)(4, 11)(3, 11)(3, 7)(5, 6))1, ((0, 9)(5, 9)(5, 7)(0, 7)(0, 11)(4, 9))2),
(((3, 9)(4, 9)(4, 10)(3, 10)(3, 8)(5, 9))1, ((1, 11)(5, 11)(5, 8)(1, 8)(1, 10)(4, 11))2),
(((5, 11)(1, 11)(1, 8)(5, 8)(5, 10)(2, 11))1, ((4, 7)(2, 7)(2, 10)(4, 10)(4, 8)(1, 7))2).

2K6,9 Let the vertex set be {ij | i ∈ Z3, j = 1, 2} ∪ {ij | i ∈ Z3, j = 1, 2, 3}. Cycle the following mod 3:

(((01, 03)(02, 03)(02, 13)(01, 13)(01, 23)(12, 03))1, ((11, 04)(12, 04)(12, 23)(11, 23)(11, 13)(02, 04))2),
(((01, 04)(02, 04)(02, 14)(01, 14)(01, 24)(12, 04))1, ((11, 05)(12, 05)(12, 24)(11, 24)(11, 14)(02, 05))2),
(((01, 05)(02, 05)(02, 15)(01, 15)(01, 25)(12, 05))1, ((11, 03)(12, 03)(12, 25)(11, 25)(11, 15)(02, 03))2).

G14 designs

2K13 Let the vertex set be Z13. Cycle the following mod 13:

(((0, 1)(1, 5)(2, 5)(0, 2)(0, 6)(5, 10))1, ((3, 6)(6, 11)(10, 11)(3, 10)(1, 3)(2, 11))2).

2K16 Let the vertex set be {ij | i ∈ Z5, j = 1, 2, 3} ∪ {∞}. Cycle the following mod 5:

(((01, 11)(11, 02)(21, 02)(01, 21)(01, 12)(02, 42))1, ((31, 12)(12, 22)(22, 42)(31, 42)(11, 31)(21, 22))2),
(((01, 02)(02, 03)(22, 03)(01, 22)(01, 13)(21, 03))1, ((11, 13)(13, 43)(21, 43)(11, 21)(11, 02)(22, 43))2),
(((02, 23)(23, 33)(22, 33)(02, 22)(02, 43)(41, 33))1, ((12, 43)(43,∞)(41,∞)(41, 12)(12, 23)(22,∞))2),
(((11,∞)(11, 33)(03, 33)(03,∞)(22,∞)(31, 33))1, ((22, 23)(22, 13)(31, 13)(31, 23)(11, 23)(03, 13))2).
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2K6,6 Let the vertex set be {0, . . . , 5} ∪ {6, . . . 11}. The design is given by:

(((0, 6)(1, 6)(1, 7)(0, 7)(0, 8)(1, 9))1, ((2, 8)(3, 8)(3, 9)(2, 9)(2, 6)(3, 7))2),
(((0, 9)(2, 9)(2, 10)(0, 10)(0, 11)(2, 6))1, ((1, 11)(3, 11)(3, 6)(1, 6)(1, 9)(3, 10))2),
(((1, 8)(3, 8)(3, 10)(1, 10)(1, 11)(3, 6))1, ((4, 11)(5, 11)(5, 6)(4, 6)(4, 8)(5, 10))2),
(((2, 7)(4, 7)(4, 11)(2, 11)(2, 8)(4, 9))1, ((5, 8)(0, 8)(0, 9)(5, 9)(5, 7)(0, 11))2),
(((3, 9)(5, 9)(5, 11)(3, 11)(3, 7)(5, 10))1, ((4, 7)(2, 7)(2, 10)(4, 10)(4, 9)(2, 11))2),
(((4, 6)(5, 6)(5, 8)(4, 8)(4, 10)(5, 7))1, ((0, 10)(1, 10)(1, 7)(0, 7)(0, 6)(1, 8))2).

2K6,9 Let the vertex set be {ij | i ∈ Z3, j = 1, 2} ∪ {ij | i ∈ Z3, j = 1, 2, 3}. Cycle the following mod 3:

(((01, 03)(02, 03)(02, 13)(01, 13)(01, 23)(02, 04))1, ((11, 23)(22, 23)(22, 04)(11, 04)(11, 03)(22, 13))2),
(((01, 04)(11, 04)(11, 05)(01, 05)(01, 15)(11, 24))1, ((21, 15)(02, 15)(02, 24)(21, 24)(21, 04)(02, 05))2),
(((02, 14)(22, 14)(22, 25)(02, 25)(02, 23)(22, 05))1, ((12, 23)(21, 23)(21, 05)(12, 05)(12, 14)(21, 25))2).

6K8 Let the vertex set be Z7 ∪ {∞}. Cycle the following mod 7:

(((0,∞)(2,∞)(1, 2)(0, 1)(0, 3)(2, 6))1, ((3, 4)(3, 5)(5, 6)(4, 6)(4,∞)(1, 5))2),
(((0, 2)(2, 4)(3, 4)(0, 3)(0, 5)(4,∞))1, ((5, 6)(1, 5)(1,∞)(6,∞)(2, 6)(1, 3))2).

6K9 Let the vertex set be Z9. Cycle the following mod 9:

(((0, 1)(1, 3)(2, 3)(0, 2)(0, 4)(3, 8))1, ((4, 5)(4, 6)(6, 8)(5, 8)(1, 5)(2, 6))2),
(((0, 1)(1, 7)(3, 7)(0, 3)(0, 6)(5, 7))1, ((4, 6)(2, 6)(2, 5)(4, 5)(1, 4)(2, 3))2).

6K12 Let the vertex set be Z11 ∪ {∞}. Cycle the following mod 11:

(((0, 1)(1, 3)(2, 3)(0, 2)(0, 4)(3, 7))1, ((4, 5)(4, 6)(6, 7)(5, 7)(1, 5)(2, 6))2),
(((1,∞)(1, 3)(2, 3)(2,∞)(4,∞)(3, 8))1, ((4, 5)(4, 10)(8, 10)(5, 8)(1, 5)(2, 10))2),
(((0, 3)(3, 10)(5, 10)(0, 5)(0, 8)(7, 10))1, ((8,∞)(2, 8)(2, 7)(7,∞)(3,∞)(2, 5))2).

6K4,4 Let the vertex set be {0, 1, 2, 3} ∪ {4, 5, 6, 7}. The design is given by:

(((3, 7)(3, 6)(0, 6)(0, 7)(2, 7)(1, 6))1, ((2, 5)(2, 4)(1, 4)(1, 5)(3, 5)(0, 4))2),
(((0, 5)(1, 5)(1, 4)(0, 4)(0, 6)(1, 7))1, ((2, 6)(3, 6)(3, 7)(2, 7)(2, 5)(3, 4))2),
(((3, 6)(3, 5)(0, 5)(0, 6)(2, 6)(1, 5))1, ((2, 7)(2, 4)(1, 4)(1, 7)(3, 7)(0, 4))2),
(((0, 4)(2, 4)(2, 5)(0, 5)(0, 7)(2, 6))1, ((3, 7)(1, 7)(1, 6)(3, 6)(3, 4)(1, 5))2),
(((1, 4)(3, 4)(3, 5)(1, 5)(1, 6)(3, 7))1, ((2, 6)(0, 6)(0, 7)(2, 7)(2, 4)(0, 5))2),
(((1, 4)(2, 4)(2, 7)(1, 7)(1, 6)(2, 5))1, ((3, 6)(0, 6)(0, 5)(3, 5)(3, 4)(0, 7))2),
(((2, 5)(3, 5)(3, 6)(2, 6)(2, 7)(3, 4))1, ((0, 7)(1, 7)(1, 4)(0, 4)(0, 5)(1, 6))2),
(((0, 4)(0, 7)(3, 7)(3, 4)(2, 4)(1, 7))1, ((2, 6)(2, 5)(1, 5)(1, 6)(0, 6)(3, 5))2).

G15 designs

2K13 Let the vertex set be Z13. Cycle the following mod 13:

(((0, 1)(1, 4)(2, 4)(5, 10)(5, 12)(3, 12))1, ((1, 10)(3, 10)(3, 4)(0, 5)(0, 2)(2, 12))2).

2K16 Let the vertex set be {ij | i ∈ Z5, j = 1, 2, 3} ∪ {∞}. Cycle the following mod 5:

(((01, 11)(11, 02)(21, 02)(41, 12)(41, 42)(22, 42))1, ((11, 12)(12, 22)(02, 22)(01, 41)(01, 21)(21, 42))2),
(((01, 21)(21, 03)(12, 03)(32, 13)(32, 33)(31, 33))1, ((21, 13)(31, 13)(31, 03)(01, 32)(01, 12)(12, 33))2),
(((03, 13)(41, 13)(41, 02)(12, 33)(12,∞)(43,∞))1, ((13, 33)(33, 43)(41, 43)(12, 03)(02, 03)(02,∞))2),
(((11,∞)(11, 03)(41, 03)(23, 43)(32, 43)(32, 42))1, ((11, 23)(42, 23)(42, 03)(43,∞)(41,∞)(41, 32))2).
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2K6,6 Let the vertex set be {0, . . . , 5} ∪ {6, . . . 11}. The design is given by:

(((0, 6)(1, 6)(1, 7)(2, 8)(3, 8)(3, 9))1, ((2, 6)(2, 9)(1, 9)(0, 8)(0, 7)(3, 7))2),
(((0, 7)(2, 7)(2, 6)(1, 9)(4, 9)(4, 8))1, ((1, 7)(1, 8)(2, 8)(0, 9)(0, 6)(4, 6))2),
(((1, 8)(5, 8)(5, 10)(3, 11)(0, 11)(0, 9))1, ((3, 8)(3, 9)(5, 9)(1, 11)(1, 10)(0, 10))2),
(((2, 9)(5, 9)(5, 11)(4, 10)(0, 10)(0, 8))1, ((4, 9)(4, 8)(5, 8)(2, 10)(2, 11)(0, 11))2),
(((3, 10)(2, 10)(2, 11)(5, 6)(4, 6)(4, 7))1, ((5, 10)(5, 7)(2, 7)(3, 6)(3, 11)(4, 11))2),
(((4, 11)(1, 11)(1, 10)(5, 7)(3, 7)(3, 6))1, ((5, 11)(5, 6)(1, 6)(4, 7)(4, 10)(3, 10))2).

2K6,9 Let the vertex set be {ij | i ∈ Z3, j = 1, 2} ∪ {ij | i ∈ Z3, j = 1, 2, 3}. Cycle the following mod 3:

(((01, 03)(21, 03)(21, 13)(11, 04)(02, 04)(02, 05))1, ((11, 03)(11, 05)(21, 05)(01, 04)(01, 13)(02, 13))2),
(((01, 04)(12, 04)(12, 24)(22, 05)(11, 05)(11, 15))1, ((22, 04)(22, 15)(12, 15)(01, 05)(01, 24)(11, 24))2),
(((02, 13)(12, 13)(12, 03)(22, 15)(01, 15)(01, 14))1, ((22, 13)(22, 14)(12, 14)(02, 15)(02, 03)(01, 03))2).

6K8 Let the vertex set be Z7 ∪ {∞}. Cycle the following mod 7:

(((0,∞)(2,∞)(1, 2)(3, 4)(3, 5)(5, 6))1, ((4,∞)(4, 6)(2, 6)(0, 3)(0, 1)(1, 5))2),
(((0, 2)(2, 5)(1, 5)(4, 6)(3, 6)(3,∞))1, ((2, 4)(4,∞)(5,∞)(0, 6)(0, 1)(1, 3))2).

6K9 Let the vertex set be Z9. Cycle the following mod 9:

(((0, 1)(1, 3)(2, 3)(4, 5)(4, 8)(6, 8))1, ((1, 5)(5, 6)(3, 6)(0, 4)(0, 2)(2, 8))2),
(((0, 2)(2, 7)(1, 7)(3, 6)(3, 8)(5, 8))1, ((2, 6)(5, 6)(5, 7)(0, 3)(0, 1)(1, 8))2).

6K12 Let the vertex set be Z11 ∪ {∞}. Cycle the following mod 11:

(((0, 1)(1, 3)(2, 3)(4, 5)(4, 6)(6, 8))1, ((1, 5)(5, 8)(3, 8)(0, 4)(0, 2)(2, 6))2),
(((1,∞)(1, 5)(2, 5)(3, 6)(3, 7)(4, 7))1, ((1, 6)(4, 6)(4, 5)(3,∞)(2,∞)(2, 7))2),
(((0, 4)(4, 9)(3, 9)(1, 5)(1, 6)(6,∞))1, ((4, 5)(5,∞)(9,∞)(0, 1)(0, 3)(3, 6))2).

6K4,4 Let the vertex set be {0, 1, 2, 3} ∪ {4, 5, 6, 7}. The design is given by:

(((2, 6)(3, 6)(3, 4)(0, 7)(1, 7)(1, 5))1, ((0, 6)(0, 5)(3, 5)(2, 7)(2, 4)(1, 4))2),
(((0, 4)(3, 4)(3, 7)(1, 5)(2, 5)(2, 6))1, ((1, 4)(1, 6)(3, 6)(0, 5)(0, 7)(2, 7))2),
(((0, 6)(0, 4)(2, 4)(1, 7)(1, 5)(3, 5))1, ((0, 7)(3, 7)(3, 4)(1, 6)(2, 6)(2, 5))2),
(((0, 4)(2, 4)(2, 5)(1, 6)(3, 6)(3, 7))1, ((1, 4)(1, 7)(2, 7)(0, 6)(0, 5)(3, 5))2),
(((0, 7)(3, 7)(3, 4)(1, 6)(2, 6)(2, 5))1, ((1, 7)(1, 5)(3, 5)(0, 6)(0, 4)(2, 4))2),
(((1, 4)(2, 4)(2, 7)(3, 5)(0, 5)(0, 6))1, ((3, 4)(3, 6)(2, 6)(1, 5)(1, 7)(0, 7))2),
(((2, 7)(1, 7)(1, 4)(3, 5)(0, 5)(0, 6))1, ((3, 7)(3, 6)(1, 6)(2, 5)(2, 4)(0, 4))2),
(((2, 7)(0, 7)(0, 5)(3, 6)(1, 6)(1, 4))1, ((3, 7)(3, 4)(0, 4)(2, 6)(2, 5)(1, 5))2).

G16 designs

2K13 Let the vertex set be Z13. Cycle the following mod 13:

(((0, 1)(0, 2)(0, 6)(1, 5)(2, 7)(3, 6))1, ((5, 11)(3, 11)(7, 11)(2, 5)(1, 3)(6, 7))2).

2K16 Let the vertex set be {ij | i ∈ Z5, j = 1, 2, 3} ∪ {∞}. Cycle the following mod 5:

(((01, 11)(01, 21)(01, 12)(11, 02)(21, 22)(31, 12))1, ((02, 03)(31, 03)(22, 03)(21, 02)(11, 31)(12, 22))2),
(((01, 22)(01, 03)(01, 13)(12, 22)(02, 03)(31, 13))1, ((41, 12)(31, 41)(41, 02)(12, 03)(31, 22)(02, 13))2),
(((03, 13)(22, 03)(12, 03)(21, 13)(22, 42)(12, 33))1, ((21,∞)(33,∞)(42,∞)(21, 22)(13, 33)(12, 42))2),
(((11,∞)(12,∞)(13,∞)(11, 33)(12, 23)(13, 43))1, ((31, 33)(31, 43)(31, 23)(12, 33)(11, 43)(13, 23))2).
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2K6,6 Let the vertex set be {0, . . . , 5} ∪ {6, . . . 11}. The design is given by:

(((0, 6)(0, 7)(0, 8)(1, 6)(3, 7)(2, 8))1, ((1, 9)(2, 9)(3, 9)(1, 7)(2, 6)(3, 8))2),
(((0, 9)(0, 10)(0, 11)(4, 9)(1, 10)(5, 11))1, ((4, 8)(5, 8)(1, 8)(4, 10)(5, 9)(1, 11))2),
(((2, 7)(2, 10)(2, 11)(5, 7)(4, 10)(3, 11))1, ((5, 6)(3, 6)(4, 6)(5, 10)(3, 7)(4, 11))2),
(((2, 6)(4, 6)(5, 6)(2, 9)(4, 7)(5, 8))1, ((0, 9)(0, 8)(0, 7)(4, 9)(2, 8)(5, 7))2),
(((1, 8)(4, 8)(3, 8)(1, 7)(4, 11)(3, 10))1, ((2, 7)(2, 10)(2, 11)(4, 7)(1, 10)(3, 11))2),
(((1, 9)(5, 9)(3, 9)(1, 11)(5, 10)(3, 6))1, ((0, 11)(0, 6)(0, 10)(5, 11)(1, 6)(3, 10))2).

2K6,9 Let the vertex set be {ij | i ∈ Z3, j = 1, 2} ∪ {ij | i ∈ Z3, j = 1, 2, 3}. Cycle the following mod 3:

(((0, 6)(0, 7)(0, 8)(1, 6)(4, 7)(5, 8))1, ((1, 12)(5, 12)(4, 12)(1, 7)(5, 6)(4, 8))2),
(((0, 9)(0, 10)(0, 11)(1, 9)(3, 10)(2, 11))1, ((1, 6)(2, 6)(3, 6)(1, 10)(2, 9)(3, 11))2),
(((1, 7)(1, 8)(1, 10)(2, 7)(3, 8)(5, 10))1, ((2, 14)(5, 14)(3, 14)(2, 8)(5, 7)(3, 10))2),
(((2, 6)(2, 12)(2, 13)(3, 6)(1, 12)(4, 13))1, ((3, 9)(4, 9)(1, 9)(3, 12)(4, 6)(1, 13))2),
(((5, 6)(5, 13)(5, 14)(4, 6)(1, 13)(0, 14))1, ((4, 11)(0, 11)(1, 11)(4, 13)(0, 6)(1, 14))2),
(((2, 9)(3, 9)(5, 9)(2, 8)(3, 13)(5, 12))1, ((0, 8)(0, 12)(0, 13)(3, 8)(2, 12)(5, 13))2),
(((3, 11)(4, 11)(5, 11)(3, 14)(4, 9)(5, 7))1, ((0, 14)(0, 7)(0, 9)(4, 14)(3, 7)(5, 9))2),
(((0, 12)(3, 12)(4, 12)(0, 13)(3, 7)(4, 10))1, ((2, 13)(2, 10)(2, 7)(3, 13)(0, 10)(4, 7))2),
(((1, 14)(2, 14)(4, 14)(1, 11)(2, 10)(4, 8))1, ((5, 11)(5, 8)(5, 10)(2, 11)(1, 8)(4, 10))2).

4K10 Let the vertex set be {ij | i ∈ Z5, j = 1, 2}. Cycle the following mod 5:

(((01, 11), (01, 21), (01, 41), (11, 31), (21, 12), (41, 02))1, ((31, 22), (02, 22), (12, 22), (21, 31), (11, 02), (41, 12))2),
(((01, 02), (01, 12), (01, 22), (11, 02), (12, 42), (41, 22))1, ((11, 21), (21, 41), (21, 42), (11, 12), (41, 02), (22, 42))2),
(((02, 12), (21, 02), (02, 32), (12, 22), (21, 42), (31, 32))1, ((11, 22), (11, 31), (11, 42), (21, 22), (31, 12), (32, 42))2).

4K19 Let the vertex set be Z19. Cycle the following mod 19:

(((0, 1)(0, 2)(0, 4)(1, 3)(2, 6)(4, 5))1, ((3, 7)(5, 7)(6, 7)(2, 3)(1, 5)(4, 6))2),
(((0, 3)(0, 5)(0, 6)(3, 8)(5, 11)(6, 9))1, ((1, 8)(1, 9)(1, 11)(5, 8)(3, 9)(6, 11))2),
(((0, 7)(0, 8)(0, 10)(7, 14)(8, 18)(2, 10))1, ((11, 14)(2, 11)(11, 18)(8, 14)(2, 7)(10, 18))2).

4K22 Let the vertex set be {ij | i ∈ Z11, j = 1, 2}. Cycle the following mod 11:

(((01, 11)(01, 21)(01, 41)(11, 31)(21, 61)(41, 51))1,
((31, 71)(51, 71)(61, 71)(21, 31)(11, 51)(41, 61))2),

(((01, 31)(01, 51)(01, 02)(31, 81)(21, 51)(61, 02))1,
((81, 12)(61, 12)(21, 12)(51, 81)(31, 61)(21, 02))2),

(((01, 02)(01, 12)(01, 22)(11, 02)(41, 12)(31, 22))1,
((11, 32)(31, 32)(41, 32)(11, 12)(31, 02)(41, 22))2),

(((01, 12)(01, 22)(01, 32)(51, 12)(71, 22)(61, 32))1,
((51, 82)(61, 82)(71, 82)(51, 22)(61, 12)(71, 32))2),

(((01, 32)(01, 42)(01, 52)(81, 32)(02, 42)(91, 52))1,
((81, 12)(91, 12)(02, 12)(81, 42)(91, 32)(02, 52))2),

(((02, 12)(02, 22)(02, 42)(12, 32)(22, 102)(42, 52))1,
((32, 72)(52, 72)(72, 102)(22, 32)(12, 52)(42, 102))2),

(((02, 52)(21, 02)(02, 82)(71, 52)(21, 62)(22, 82))1,
((11, 71)(11, 22)(11, 62)(21, 71)(22, 52)(62, 82))2).

6K8 Let the vertex set be Z7 ∪ {∞}. Cycle the following mod 7:

(((0,∞)(1,∞)(3,∞)(0, 2)(1, 5)(3, 4))1, ((2, 6)(4, 6)(5, 6)(1, 2)(0, 4)(3, 5))2),
(((0, 1)(0, 2)(0, 4)(1, 3)(2, 6)(4, 5))1, ((3,∞)(5,∞)(6,∞)(2, 3)(1, 5)(4, 6))2).
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6K9 Let the vertex set be Z9. Cycle the following mod 9:

(((0, 1)(0, 2)(0, 4)(1, 3)(2, 6)(4, 5))1, ((3, 8)(5, 8)(6, 8)(2, 3)(1, 5)(4, 6))2),
(((0, 1)(0, 3)(0, 2)(1, 4)(3, 8)(2, 5))1, ((4, 7)(5, 7)(7, 8)(3, 4)(1, 5)(2, 8))2).

6K12 Let the vertex set be Z11 ∪ {∞}. Cycle the following mod 11:

(((0, 1)(0, 2)(0, 4)(1, 3)(2, 6)(4, 5))1, ((3, 7)(5, 7)(6, 7)(2, 3)(1, 5)(4, 6))2),
(((1,∞)(2,∞)(4,∞)(1, 3)(2, 10)(4, 5))1, ((3, 8)(5, 8)(8, 10)(2, 3)(1, 5)(4, 10))2),
(((0, 3)(0, 6)(0, 5)(3, 9)(2, 6)(5, 8))1, ((9,∞)(8,∞)(2,∞)(6, 9)(3, 8)(2, 5))2).

6K4,4 Let the vertex set be {0, 1, 2, 3} ∪ {4, 5, 6, 7}. The design is given by:

(((2, 6)(2, 7)(2, 4)(1, 6)(0, 7)(3, 4))1, ((1, 5)(3, 5)(0, 5)(1, 7)(3, 6)(0, 4))2),
(((0, 6)(3, 6)(2, 6)(0, 7)(3, 4)(2, 5))1, ((1, 7)(1, 5)(1, 4)(3, 7)(0, 5)(2, 4))2),
(((2, 7)(3, 7)(1, 7)(2, 4)(3, 6)(1, 5))1, ((0, 4)(0, 5)(0, 6)(3, 4)(2, 5)(1, 6))2),
(((0, 4)(0, 5)(0, 6)(2, 4)(3, 5)(1, 6))1, ((2, 7)(1, 7)(3, 7)(2, 5)(1, 4)(3, 6))2),
(((0, 5)(0, 7)(0, 6)(3, 5)(2, 7)(1, 6))1, ((3, 4)(1, 4)(2, 4)(3, 7)(1, 5)(2, 6))2),
(((1, 4)(1, 7)(1, 5)(0, 4)(3, 7)(2, 5))1, ((0, 6)(2, 6)(3, 6)(0, 7)(2, 4)(3, 5))2),
(((0, 4)(3, 4)(1, 4)(0, 5)(3, 6)(1, 7))1, ((2, 5)(2, 7)(2, 6)(3, 5)(0, 7)(1, 6))2),
(((1, 5)(3, 5)(2, 5)(1, 4)(3, 7)(2, 6))1, ((0, 4)(0, 6)(0, 7)(3, 4)(1, 6)(2, 7))2).

G17 designs

2K13 Let the vertex set be Z13. Cycle the following mod 13:

(((0, 1)(1, 3)(3, 12)(7, 12)(4, 7)(2, 9))1, ((2, 3)(0, 2)(0, 4)(4, 9)(9, 12)(1, 7))2).

2K16 Let the vertex set be {ij | i ∈ Z5, j = 1, 2, 3} ∪ {∞}. Cycle the following mod 5:

(((01, 11)(11, 31)(31, 32)(22, 32)(02, 22)(21, 12))1, ((21, 31)(01, 21)(01, 02)(02, 12)(12, 32)(11, 22))2),
(((01, 12)(31, 12)(31, 02)(02, 03)(32, 03)(22, 13))1, ((31, 22)(01, 22)(01, 32)(32, 13)(02, 13)(12, 03))2),
(((01, 03)(11, 03)(11,∞)(33,∞)(23, 33)(31, 13))1, ((11, 13)(01, 13)(01, 23)(31, 23)(31,∞)(03, 33))2),
(((02,∞)(02, 33)(11, 33)(11, 23)(03, 23)(32, 43))1, ((32, 33)(32,∞)(03,∞)(03, 43)(11, 43)(02, 23))2).

2K6,6 Let the vertex set be {ij | i ∈ Z6, j = 1, 2}. Cycle the following mod 6:

(((0, 6)(1, 6)(1, 9)(2, 9)(2, 8)(3, 7))1, ((1, 7)(0, 7)(0, 8)(3, 8)(3, 9)(2, 6))2),
(((0, 7)(1, 7)(1, 8)(3, 8)(3, 9)(2, 6))1, ((1, 6)(0, 6)(0, 9)(2, 9)(2, 8)(3, 7))2),
(((1, 10)(4, 10)(4, 9)(0, 9)(0, 11)(5, 8))1, ((4, 8)(1, 8)(1, 11)(5, 11)(5, 9)(0, 10))2),
(((1, 11)(4, 11)(4, 8)(0, 8)(0, 10)(5, 9))1, ((4, 9)(1, 9)(1, 10)(5, 10)(5, 8)(0, 11))2),
(((4, 6)(5, 6)(5, 11)(3, 11)(3, 10)(2, 7))1, ((5, 7)(4, 7)(4, 10)(2, 10)(2, 11)(3, 6))2),
(((4, 7)(5, 7)(5, 10)(2, 10)(2, 11)(3, 6))1, ((5, 6)(4, 6)(4, 11)(3, 11)(3, 10)(2, 7))2).
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2K6,9 Let the vertex set be {ij | i ∈ Z3, j = 1, 2}∪ {ij | i ∈ Z3, j = 1, 2, 3}. Cycle the following mod 3:

(((01, 03)(11, 03)(11, 04)(02, 04)(02, 23)(12, 13))1, ((11, 13)(01, 13)(01, 23)(12, 23)(12, 04)(02, 03))2),
(((01, 13)(02, 13)(02, 25)(22, 25)(22, 05)(11, 14))1, ((02, 14)(01, 14)(01, 05)(11, 05)(11, 25)(22, 13))2),
(((02, 14)(01, 14)(01, 25)(21, 25)(21, 05)(12, 04))1, ((01, 04)(02, 04)(02, 05)(12, 05)(12, 25)(21, 14))2).

4K10 Let the vertex set be {ij | i ∈ Z5, j = 1, 2}. Cycle the following mod 5:

(((01, 11), (11, 31), (31, 22), (02, 22), (41, 02), (21, 12))1, ((21, 31), (01, 21), (01, 41), (41, 12), (12, 22), (11, 02))2),
(((01, 11), (11, 12), (41, 12), (41, 22), (22, 32), (21, 02))1, ((21, 12), (01, 21), (01, 32), (02, 32), (41, 02), (11, 22))2),
(((01, 22), (22, 42), (41, 42), (21, 41), (21, 32), (02, 12))1, ((02, 42), (01, 02), (01, 32), (12, 32), (41, 12), (21, 22))2).

4K19 Let the vertex set be Z19. Cycle the following mod 19:

(((0, 1)(1, 3)(3, 7)(5, 7)(4, 5)(2, 6))1, ((2, 3)(0, 2)(0, 4)(4, 6)(6, 7)(1, 5))2),
(((0, 3)(3, 8)(1, 8)(1, 9)(6, 9)(5, 11))1, ((5, 8)(0, 5)(0, 6)(6, 11)(1, 11)(3, 9))2),
(((0, 5)(5, 12)(6, 12)(6, 16)(7, 16)(3, 14))1, ((3, 12)(0, 3)(0, 7)(7, 14)(6, 14)(5, 16))2).

4K22 Let the vertex set be {ij | i ∈ Z11, j = 1, 2}. Cycle the following mod 11:

(((01, 11)(11, 31)(31, 71)(51, 71)(41, 51)(21, 61))1,
((21, 31)(01, 21)(01, 41)(41, 61)(61, 71)(11, 51))2),

(((01, 31)(31, 81)(21, 81)(21, 02)(61, 02)(51, 12))1,
((51, 81)(01, 51)(01, 61)(61, 12)(21, 12)(31, 02))2),

(((01, 31)(31, 02)(11, 02)(11, 22)(12, 22)(81, 32))1,
((81, 02)(01, 81)(01, 12)(12, 32)(11, 32)(31, 22))2),

(((01, 02)(11, 02)(11, 42)(21, 42)(21, 22)(41, 12))1,
((11, 12)(01, 12)(01, 22)(41, 22)(41, 42)(21, 02))2),

(((01, 12)(61, 12)(61, 102)(81, 102)(81, 42)(02, 32))1,
((61, 32)(01, 32)(01, 42)(02, 42)(02, 102)(81, 12))2),

(((01, 32)(91, 32)(91, 22)(02, 22)(02, 62)(12, 52))1,
((91, 52)(01, 52)(01, 62)(12, 62)(12, 22)(02, 32))2),

(((01, 92)(82, 92)(62, 82)(02, 62)(02, 72)(22, 52))1,
((52, 82)(01, 52)(01, 72)(22, 72)(22, 62)(02, 92))2).

G18 designs

2K13 Let the vertex set be Z13. Cycle the following mod 13:

(((0, 1)(0, 2)(0, 7)(1, 6)(2, 5)(6, 10))1, ((4, 10)(4, 7)(2, 4)(5, 10)(6, 7)(1, 5))2).

2K16 Let the vertex set be {ij | i ∈ Z5, j = 1, 2, 3} ∪ {∞}. Cycle the following mod 5:

(((01, 11)(01, 21)(01, 12)(11, 32)(21, 02)(32, 42))1, ((31, 42)(31, 12)(21, 31)(02, 42)(12, 32)(11, 02))2),
(((01, 02)(01, 42)(01, 13)(02, 23)(42, 03)(41, 23))1, ((21, 41)(21, 13)(21, 42)(41, 03)(13, 23)(02, 03))2),
(((02, 03)(02, 33)(02, 22)(03, 13)(42, 33)(41, 13))1, ((41,∞)(22,∞)(33,∞)(41, 42)(22, 13)(42, 03))2),
(((03,∞)(21,∞)(12,∞)(03, 33)(21, 23)(41, 33))1, ((41, 43)(12, 43)(21, 43)(41, 23)(12, 33)(03, 23))2).
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2K6,6 Let the vertex set be {ij | i ∈ Z6, j = 1, 2}. Cycle the following mod 6:

(((0, 6)(0, 7)(0, 8)(2, 6)(1, 7)(2, 9))1, ((3, 9)(3, 8)(3, 7)(1, 9)(2, 8)(1, 6))2),
(((0, 9)(0, 10)(0, 11)(1, 9)(2, 10)(1, 6))1, ((3, 6)(3, 11)(3, 10)(2, 6)(1, 11)(2, 9))2),
(((1, 8)(1, 10)(1, 11)(5, 8)(4, 10)(5, 6))1, ((0, 6)(0, 11)(0, 10)(4, 6)(5, 11)(4, 8))2),
(((3, 9)(3, 7)(3, 8)(5, 9)(4, 7)(5, 10))1, ((1, 10)(1, 8)(1, 7)(4, 10)(5, 8)(4, 9))2),
(((3, 11)(3, 6)(3, 10)(2, 11)(4, 6)(2, 7))1, ((5, 7)(5, 10)(5, 6)(4, 7)(2, 10)(4, 11))2),
(((4, 11)(4, 8)(4, 9)(5, 11)(2, 8)(5, 7))1, ((0, 7)(0, 9)(0, 8)(2, 7)(5, 9)(2, 11))2).

2K6,9 Let the vertex set be {ij | i ∈ Z3, j = 1, 2}∪ {ij | i ∈ Z3, j = 1, 2, 3}. Cycle the following mod 3:

(((01, 03)(01, 13)(01, 04)(02, 03)(21, 13)(02, 05))1, ((11, 05)(11, 04)(11, 13)(21, 05)(02, 04)(21, 03))2),
(((01, 14)(01, 05)(01, 24)(02, 14)(11, 05)(02, 15))1, ((12, 15)(12, 24)(12, 05)(11, 15)(02, 24)(11, 14))2),
(((02, 24)(02, 25)(02, 23)(22, 24)(11, 25)(22, 03))1, ((12, 03)(12, 23)(12, 25)(11, 03)(22, 23)(11, 24))2).

4K10 Let the vertex set be {ij | i ∈ Z5, j = 1, 2}. Cycle the following mod 5:

(((01, 11), (01, 21), (01, 02), (11, 41), (21, 31), (41, 22))1, ((12, 22), (02, 12), (21, 12), (31, 22), (41, 02), (11, 31))2),
(((01, 02), (01, 12), (01, 22), (02, 42), (31, 12), (21, 42))1, ((11, 21), (11, 22), (11, 12), (21, 31), (22, 42), (31, 02))2),
(((02, 32), (02, 42), (41, 02), (12, 32), (01, 42), (21, 12))1, ((21, 22), (41, 22), (22, 42), (01, 21), (41, 12), (01, 32))2).

4K19 Let the vertex set be Z19. Cycle the following mod 19:

(((0, 1)(0, 2)(0, 4)(1, 5)(2, 3)(5, 7))1, ((6, 7)(4, 6)(2, 6)(3, 7)(4, 5)(1, 3))2),
(((0, 3)(0, 5)(0, 6)(3, 9)(5, 8)(1, 9))1, ((1, 11)(6, 11)(5, 11)(1, 8)(6, 9)(3, 8))2),
(((0, 5)(0, 7)(0, 9)(5, 12)(7, 16)(4, 12))1, ((4, 17)(9, 17)(7, 17)(4, 16)(9, 12)(5, 16))2).

4K22 Let the vertex set be {ij | i ∈ Z11, j = 1, 2}. Cycle the following mod 11:

(((01, 11)(01, 21)(01, 41)(11, 51)(21, 31)(51, 71))1,
((61, 71)(41, 61)(21, 61)(31, 71)(41, 51)(11, 31))2),

(((01, 31)(01, 51)(01, 61)(31, 02)(51, 81)(21, 02))1,
((21, 12)(61, 12)(51, 12)(21, 81)(61, 02)(31, 81))2),

(((01, 02)(01, 12)(01, 22)(21, 02)(11, 12)(21, 42))1,
((41, 42)(41, 22)(41, 12)(11, 42)(21, 22)(11, 02))2),

(((01, 12)(01, 32)(01, 42)(21, 12)(41, 32)(21, 52))1,
((11, 52)(11, 42)(11, 32)(41, 52)(21, 42)(41, 12))2),

(((01, 42)(01, 52)(01, 62)(02, 42)(81, 52)(02, 22))1,
((12, 22)(12, 62)(12, 52)(81, 22)(02, 62)(81, 42))2),

(((02, 12)(41, 02)(02, 22)(12, 42)(41, 92)(42, 52))1,
((11, 52)(11, 22)(11, 41)(52, 92)(22, 42)(12, 92))2),

(((02, 82)(02, 52)(02, 42)(32, 82)(101, 52)(71, 32))1,
((71, 22)(22, 42)(22, 52)(71, 101)(32, 42)(101, 82))2).

G19 designs

2K13 Let the vertex set be Z13. Cycle the following mod 13:

(((0, 1)(0, 2)(0, 8)(1, 4)(4, 11)(7, 11))1, ((5, 8)(1, 5)(5, 11)(7, 8)(2, 7)(2, 4))2).
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2K16 Let the vertex set be {ij | i ∈ Z5, j = 1, 2, 3} ∪ {∞}. Cycle the following mod 5:

(((01, 11)(01, 21)(01, 12)(11, 02)(02, 32)(22, 32))1, ((41, 12)(11, 41)(41, 32)(12, 22)(21, 22)(21, 02))2),
(((01, 02)(01, 22)(01, 32)(02, 03)(11, 03)(11, 33))1, ((32, 23)(02, 23)(11, 23)(32, 33)(22, 33)(22, 03))2),
(((03, 13)(01, 03)(21, 03)(13, 33)(12, 33)(12, 23))1, ((21,∞)(13,∞)(12,∞)(21, 23)(01, 23)(01, 33))2),
(((03,∞)(42,∞)(21,∞)(12, 03)(12, 43)(31, 43))1, ((21, 13)(03, 13)(13, 43)(21, 31)(31, 42)(12, 42))2).

2K6,6 Let the vertex set be {ij | i ∈ Z6, j = 1, 2}. Cycle the following mod 6:

(((0, 6)(0, 7)(0, 8)(1, 6)(1, 9)(3, 9))1, ((2, 8)(2, 6)(2, 9)(3, 8)(3, 7)(1, 7))2),
(((0, 9)(0, 10)(0, 11)(2, 9)(2, 6)(3, 6))1, ((1, 11)(1, 9)(1, 6)(3, 11)(3, 10)(2, 10))2),
(((1, 7)(1, 8)(1, 10)(4, 7)(4, 6)(5, 6))1, ((0, 10)(0, 7)(0, 6)(5, 10)(5, 8)(4, 8))2),
(((2, 8)(2, 7)(2, 11)(4, 8)(4, 9)(5, 9))1, ((0, 11)(0, 8)(0, 9)(5, 11)(5, 7)(4, 7))2),
(((3, 10)(2, 10)(4, 10)(3, 7)(5, 7)(5, 11))1, ((4, 6)(3, 6)(5, 6)(4, 11)(2, 11)(2, 7))2),
(((3, 11)(1, 11)(4, 11)(3, 8)(5, 8)(5, 10))1, ((4, 9)(3, 9)(5, 9)(4, 10)(1, 10)(1, 8))2).

2K6,9 Let the vertex set be {ij | i ∈ Z3, j = 1, 2} ∪ {ij | i ∈ Z3, j = 1, 2, 3}. Cycle the following mod 3:

(((01, 03)(01, 13)(01, 04)(11, 03)(11, 24)(02, 24))1, ((21, 04)(21, 03)(21, 24)(02, 04)(02, 13)(11, 13))2),
(((01, 05)(01, 24)(01, 15)(02, 05)(02, 14)(12, 14))1, ((21, 15)(21, 05)(21, 14)(12, 15)(12, 24)(02, 24))2),
(((02, 23)(02, 03)(02, 15)(12, 23)(12, 05)(11, 05))1, ((22, 15)(22, 23)(22, 05)(11, 15)(11, 03)(12, 03))2).

4K10 Let the vertex set be {ij | i ∈ Z5, j = 1, 2}. Cycle the following mod 5:

(((01, 11), (01, 21), (01, 41), (11, 31), (31, 22), (12, 22))1, ((41, 02), (11, 02), (02, 22), (41, 12), (21, 12), (21, 31))2),
(((01, 02), (01, 12), (01, 22), (11, 02), (11, 42), (41, 42))1, ((22, 32), (02, 32), (32, 42), (41, 22), (41, 12), (11, 12))2),
(((02, 22), (31, 02), (41, 02), (12, 22), (12, 32), (01, 32))1, ((21, 41), (21, 22), (21, 32), (01, 41), (01, 31), (31, 12))2).

4K19 Let the vertex set be Z19. Cycle the following mod 19:

(((0, 1)(0, 2)(0, 4)(1, 3)(3, 7)(6, 7))1, ((4, 5)(1, 5)(5, 7)(4, 6)(2, 6)(2, 3))2),
(((0, 3)(0, 5)(0, 6)(3, 8)(1, 8)(1, 11))1, ((6, 9)(3, 9)(1, 9)(6, 11)(5, 11)(5, 8))2),
(((0, 3)(0, 6)(0, 9)(3, 15)(7, 15)(7, 18))1, ((9, 14)(3, 14)(7, 14)(9, 18)(6, 18)(6, 15))2).

4K22 Let the vertex set be {ij | i ∈ Z11, j = 1, 2}. Cycle the following mod 11:

(((01, 11)(01, 21)(01, 41)(11, 31)(31, 71)(61, 71))1, ((41, 51)(11, 51)(51, 71)(41, 61)(21, 61)(21, 31))2),
(((01, 31)(01, 51)(01, 02)(31, 81)(81, 12)(101, 12))1,

((61, 02)(31, 61)(61, 12)(101, 02)(51, 101)(51, 81))2),
(((01, 31)(01, 02)(01, 22)(31, 12)(12, 42)(11, 42))1, ((81, 22)(31, 81)(81, 42)(11, 22)(11, 02)(02, 12))2),
(((01, 12)(01, 32)(01, 42)(31, 12)(31, 102)(51, 102))1,

((11, 42)(11, 12)(11, 102)(51, 42)(51, 32)(31, 32))2),
(((01, 12)(01, 52)(01, 62)(21, 12)(21, 82)(91, 82))1, ((41, 62)(41, 12)(41, 82)(91, 62)(91, 52)(21, 52))2),
(((02, 12)(31, 02)(02, 22)(12, 52)(52, 82)(72, 82))1, ((22, 32)(12, 32)(32, 82)(22, 72)(31, 72)(31, 52))2),
(((02, 42)(02, 22)(02, 62)(42, 102)(21, 102)(21, 92))1,

((62, 82)(42, 82)(21, 82)(62, 92)(22, 92)(22, 102))2).
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