HCURFs for constructions in Class-Uniformly Resolvable Group Divisible Structures II: Frames.

Peter Danziger^∗

Department of Mathematics, Physics and Computer Science Ryerson Polytechnic University Toronto, ON M5B 2K3, Canada

danziger@acs.ryerson.ca

Brett Stevens^†

School of Mathematics and Statistics Carleton University 1125 Colonel By Dr.

Ottawa ON K1S 5B6, Canada

brett@math.carleton.ca

Submitted: January 1, 2001; Accepted: January 2, 2001.

MR Subject Classifications: 05B05, 05B40

Abstract

A list of the HCURFs needed for the constructions conatined in [3]

A Appendix

We present some of the HCURFs required for the results in Section 4.1 of [3]. Generally, these are cyclic designs which satisfy the conditions of Theorem 3.4 of [3]. In some cases the triples are common to all classes and we then give them separately at the top. For other cases the triples are given with the class.

A.1 HCURFs of type 4^{9t+1}

We present the family of CURF_4 of type 1^{9t+1} with partition 2^{3t}3^t for t = 1 to 5. The cases t = 1 to 100 may be found in [4].

∗Supported by NSERC discovery grant #OGP0170220. †Supported by PIMS, MITACS and IBM Watson Research and NSERC.

A CURF_4 of type 1^{10} with partition 2^33^1 (t = 1)

Triples {1, 2, 4} 8 : {0, 5} {6, 7} {9, 3} 9 : {0, 5} {6, 8} {3, 7} 9 : {3, 7} {5, 8} {6, 0} A CURF_4 of type 1^{19} with partition 2^63^2 (t = 2)

Triples {0, 1, 3} {2, 6, 11} 10 : {9, 17} {12, 13} {4, 15} {18, 5} {7, 14} {8, 16} 17 : {9, 4} {16, 7} {5, 13} {14, 10} {12, 18} {8, 15} 18 : {8, 5} {4, 16} {7, 13} {9, 15} {10, 17} {12, 14} A CURF_4 of type 1^{28} with partition 2^93^3 (t = 3)

Triples {1, 2, 4} {3, 7, 12} {5, 11, 18} 25 : {0, 14} {8, 20} {23, 27} {10, 19} {15, 26} {13, 24} {22, 6} {9, 17} {16, 21} 20 : {0, 14} {23, 25} {13, 21} {17, 6} {9, 19} {16, 26} {22, 10} {24, 27} {8, 15} 24 : {14, 20} {27, 9} {0, 13} {6, 16} {8, 19} {21, 22} {26, 10} {17, 25} {15, 23} A CURF_4 of type 1^{37} with partition 2^{12}3^4 (t = 4)

Triples {0, 1, 3} {2, 6, 11} {4, 10, 17} {5, 13, 23}

9 : {7, 28} {20, 29} {32, 24} {16, 34} {8, 25} {15, 31} {18, 30} {35, 14} {21, 33} {22, 36} {26, 19} {12, 27} 32 : {12, 16} {18, 34} {15, 27} {25, 26} {24, 35} {29, 9} {19, 8} {7, 20} {14, 28} {36, 22} {21, 31} {30, 33} 35 : {29, 7} {15, 32} {8, 19} {18, 33} {34, 12} {9, 20} {28, 16} {21, 26} {24, 30} {22, 36} {25, 27} {31, 14} A CURF_4 of type 1^{46} with partition 2^{15}3^5 (t = 5)

Triples {1, 2, 4} {3, 7, 12} {5, 11, 18} {6, 14, 24} {8, 19, 33}

37 : {0, 23} {20, 22} {31, 36} {34, 44} {35, 9} {21, 43} {27, 39} {13, 41} {28, 42} {17, 25} {45, 29} {40, 16} {26, 38} {10, 32} {15, 30} 44 : {0, 23} {13, 40} {26, 10} {27, 30} {21, 37} {29, 36} {20, 42} {17, 32} {22, 39} {16, 31} {38, 9} {35, 41} {34, 15} {28, 43} {25, 45} 21 : {28, 32} {36, 27} {22, 35} {20, 41} {37, 38} {23, 40} {9, 26} {45, 10} {25, 44} {39, 13} {42, 16} {29, 17} {30, 0} {31, 43} {15, 34} A.2 HCURFs of type 5^{18t+1}

A CURF_5 of type 1^{19} with partition 2^33^4 (t = 1) satisfying λ blowup. Point set Z_{19}. Develop the following 3 partial classes, mod 19 {0, 1, 4} {2, 3, 6} {7, 8, 11} {9, 10, 13} {5, 15} {12, 17} {14, 18} {0, 2, 9} {1, 3, 10} {4, 6, 13} {5, 7, 14} {12, 15} {11, 17} {8, 16} {0, 5, 11} {1, 6, 12} {2, 7, 13} {3, 8, 14} {4, 16} {15, 17} {9, 10} A CURF_5 of type 1^{37} with partition 2^63^8 (t = 2) satisfying λ blowup. Point set Z_{37}. Develop the following 3 partial classes, mod 37 {0, 1, 3} {4, 5, 7} {8, 9, 11} {12, 13, 15} {2, 6, 28} {10, 14, 36} {27, 31, 16} {29, 33, 18} {17, 20} {21, 25} {34, 35} {19, 24} {23, 30} {22, 32}

{0, 5, 14} {1, 6, 15} {2, 7, 16} {3, 8, 17} {4, 10, 29} {21, 27, 9} {24, 30, 12} {25, 31, 13} {33, 11} {22, 28} {18, 32} {23, 34} {35, 26} {20, 36} {0, 7, 17} {1, 8, 18} {2, 9, 19} {3, 10, 20} {4, 12, 25} {5, 13, 26} {6, 14, 27} {15, 23, 36} {34, 16} {11, 28} {29, 31} {24, 32} {22, 35} {21, 33} A CURF_5 of type 1^{55} with partition 2^93^{12} (t = 3) satisfying λ blowup. Point set Z_{55}. Develop the following 3 partial classes, mod 55 {0, 1, 3} {4, 5, 7} {8, 9, 11} {12, 13, 15} {10, 14, 19} {16, 20, 25} {17, 21, 26} {18, 22, 27} {23, 29, 39} {24, 30, 40} {28, 34, 44} {31, 37, 47} {53, 50} {52, 38} {6, 32} {2, 36} {33, 41} {45, 46} {42, 54} {49, 51} {35, 48} {0, 7, 32} {1, 8, 33} {2, 9, 34} {3, 10, 35} {11, 19, 40} {12, 20, 41} {13, 21, 42} {14, 22, 43} {4, 15, 46} {5, 16, 47} {6, 17, 48} {38, 49, 25} {37, 44} {24, 29} {39, 30} {18, 53} {51, 26} {27, 50} {52, 28} {36, 54} {45, 23} {0, 12, 27} {1, 13, 28} {2, 14, 29} {3, 15, 30} {4, 18, 40} {5, 19, 41} {6, 20, 42} {7, 21, 43} {8, 25, 45} {9, 26, 46} {16, 33, 53} {17, 34, 54} {50, 23} {22, 11} {36, 52} {44, 38} {10, 48} {32, 51} {35, 31} {47, 37} {24, 39}

A.3 HCURFs of type 5^{24t+1}

A CURF_5 of type 1^{25} with partition 2^93^2 (t = 1)

Triples {0, 1, 3} {2, 6, 11} 24 : {12, 22} {13, 23} {8, 19} {15, 10} {9, 21} {14, 18} {5, 17} {20, 7} {4, 16} 24 : {12, 23} {8, 19} {13, 20} {9, 17} {14, 21} {18, 10} {5, 16} {4, 22} {7, 15} 13 : {21, 7} {12, 15} {17, 18} {4, 23} {24, 5} {9, 19} {14, 20} {10, 8} {16, 22} 22 : {9, 19} {12, 20} {4, 13} {18, 5} {23, 8} {21, 15} {7, 14} {10, 17} {16, 24} A CURF_5 of type 1^{49} with partition 2^{18}3^4 (t = 2)

Triples {0, 1, 3} {2, 6, 11} {4, 10, 17} {5, 13, 23}

46 : {18, 25} {47, 12} {33, 7} {29, 44} {35, 38} {40, 15} {16, 30} {9, 21} {8, 28} {32, 43} {24, 41} {14, 37} {20, 39} {22, 42} {26, 34} {27, 31} {45, 19} {36, 48} 44 : {40, 15} {7, 24} {31, 41} {14, 29} {28, 42} {36, 9} {45, 20} {35, 8} {27, 46} {26, 43} {30, 47} {25, 39} {16, 32} {22, 33} {18, 38} {21, 19} {37, 12} {34, 48} 7 : {21, 45} {40, 12} {14, 35} {26, 37} {42, 15} {48, 27} {28, 34} {8, 20} {38, 29} {31, 47} {19, 39} {18, 36} {43, 44} {22, 33} {41, 25} {30, 46} {24, 9} {16, 32} 32 : {20, 40} {14, 35} {24, 43} {16, 37} {18, 30} {28, 47} {26, 41} {7, 39} {38, 12} {48, 22} {8, 44} {46, 19} {9, 31} {29, 34} {21, 33} {45, 15} {27, 42} {25, 36} A.4 HCURFs of type 6^{2t+1}

We give an HCURF of type 6^{2t+1} for t = 3, 4, 5, 6, corresponding to u = 7, 9, 11, 13, t = 2 (u = 5) is given in the text. This is a generating set for u ≡ 1 mod 2 [1], with the 20 possible exceptions:

u ∈ {43, 51, 59, 71, 75, 83, 87, 95, 107, 111, 115, 119, 131, 135, 139, 167, 179, 183, 191, 195}.

A CURF of type 6^7 with partition 2^93^6 (t = 3) Point set Z_6 × Z_7, groups Z_6 × {i}, i ∈ Z_7. Develop the following 4 classes, each missing group Z_6 × {0}, mod(−, 7)

{(2, 5), (0, 4), (1, 6)} {(1, 1), (5, 3), (4, 6)} {(3, 3), (2, 2), (0, 6)} {(2, 1), (1, 3), (3, 6)} {(5, 6), (3, 2), (2, 3)} {(4, 2), (0, 1), (5, 4)} {(4, 5), (4, 4)} {(4, 3), (3, 4)} {(0, 2), (4, 1)} {(2, 4), (2, 6)} {(0, 3), (0, 5)} {(1, 2), (1, 4)} {(1, 5), (5, 2)} {(5, 1), (5, 5)} {(3, 5), (3, 1)}

{(3, 3), (1, 4), (5, 5)} {(4, 4), (0, 2), (1, 1)} {(1, 5), (5, 3), (4, 2)} {(1, 6), (2, 2), (0, 3)} {(3, 1), (5, 6), (1, 3)} {(5, 1), (0, 6), (2, 3)} {(2, 4), (1, 2)} {(0, 4), (0, 5)} {(5, 4), (5, 2)} {(4, 3), (4, 6)} {(2, 6), (3, 2)} {(2, 5), (2, 1)} {(0, 1), (4, 5)} {(3, 5), (3, 6)} {(3, 4), (4, 1)}

{(4, 5), (5, 3), (2, 6)} {(2, 5), (4, 2), (1, 1)} {(5, 2), (3, 6), (0, 3)} {(4, 6), (3, 1), (1, 4)} {(1, 3), (0, 2), (2, 4)} {(0, 6), (5, 4), (3, 5)} {(5, 1), (1, 2)} {(3, 2), (3, 4)} {(0, 4), (2, 2)} {(1, 6), (0, 1)} {(5, 5), (2, 3)} {(2, 1), (3, 3)} {(1, 5), (4, 4)} {(0, 5), (5, 6)} {(4, 1), (4, 3)}

{(3, 2), (1, 1), (0, 4)} {(3, 3), (0, 1), (4, 6)} {(2, 1), (5, 2), (4, 3)} {(2, 4), (3, 1), (4, 2)} {(4, 5), (5, 1), (2, 2)} {(3, 6), (4, 1), (0, 5)} {(0, 3), (0, 6)} {(0, 2), (5, 6)} {(1, 5), (1, 4)} {(4, 4), (2, 3)} {(5, 3), (5, 4)} {(1, 3), (3, 5)} {(3, 4), (5, 5)} {(1, 6), (1, 2)} {(2, 5), (2, 6)}

A CURF of type 6^9 with partition 2^{12}3^8 (t = 4) Point set Z_6 × Z_9, groups Z_6 × {i}, i ∈ Z_9. Develop the following 4 classes, each missing group Z_6 × {0}, mod(−, 9)

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

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

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

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

A CURF of type 6^{11} with partition 2^{15}3^{10} (t = 5) Point set Z_6 × Z_{11}, groups Z_6 × {i}, i ∈ Z_{11}. Develop the following 4 classes, each missing group Z_6 × {0}, mod(−, 11)

{(1, 8), (0, 1), (4, 4)} {(1, 1), (3, 2), (0, 3)} {(1, 4), (1, 9), (2, 10)} {(5, 7), (4, 8), (5, 6)} {(3, 10), (2, 5), (2, 4)} {(5, 4), (4, 7), (0, 9)} {(5, 1), (2, 8), (3, 7)} {(0, 8), (3, 5), (3, 4)} {(3, 1), (3, 8), (1, 6)} {(5, 8), (2, 1), (1, 10)} {(5, 3), (0, 7)} {(3, 3), (0, 2)} {(2, 6), (4, 9)} {(4, 10), (5, 5)} {(1, 3), (5, 9)} {(2, 2), (1, 5)} {(3, 6), (4, 5)} {(0, 10), (4, 6)} {(5, 2), (0, 5)} {(2, 3), (2, 9)} {(0, 4), (4, 3)} {(0, 6), (3, 9)} {(2, 7), (5, 10)} {(4, 2), (1, 7)} {(4, 1), (1, 2)}

{(1, 4), (1, 7), (0, 10)} {(1, 2), (0, 7), (1, 6)} {(5, 7), (3, 4), (2, 2)} {(1, 9), (4, 7), (3, 1)} {(5, 3), (0, 1), (0, 5)} {(5, 8), (4, 6), (2, 10)} {(4, 2), (4, 9), (3, 6)} {(5, 9), (5, 6), (1, 10)} {(2, 7), (0, 4), (2, 9)} {(4, 1), (4, 4), (3, 10)} {(4, 3), (0, 2)} {(5, 5), (5, 10)} {(1, 5), (5, 2)} {(2, 3), (3, 7)} {(0, 9), (2, 5)} {(5, 4), (3, 2)} {(3, 3), (3, 5)} {(4, 10), (0, 8)} {(3, 8), (2, 1)} {(0, 6), (2, 8)} {(5, 1), (2, 4)} {(1, 8), (2, 6)} {(1, 3), (4, 5)} {(4, 8), (0, 3)} {(3, 9), (1, 1)}

{(4, 2), (1, 8), (1, 9)} {(5, 4), (5, 2), (4, 1)} {(4, 10), (3, 9), (3, 6)} {(0, 3), (0, 4), (1, 7)} {(4, 5), (4, 4), (2, 3)} {(0, 1), (0, 7), (2, 5)} {(2, 4), (1, 1), (5, 6)} {(5, 8), (3, 10), (2, 7)} {(2, 1), (5, 7), (1, 5)} {(1, 4), (2, 9), (4, 7)} {(4, 6), (0, 2)} {(4, 9), (2, 10)} {(3, 2), (1, 6)} {(0, 9), (1, 10)} {(0, 6), (5, 10)} {(0, 8), (0, 5)} {(5, 9), (3, 1)} {(2, 6), (3, 4)} {(5, 1), (5, 5)} {(1, 3), (3, 7)} {(3, 5), (2, 8)} {(3, 3), (0, 10)} {(4, 8), (2, 2)} {(1, 2), (4, 3)} {(3, 8), (5, 3)}

{(4, 8), (5, 2), (2, 3)} {(5, 8), (0, 9), (3, 7)} {(4, 5), (4, 7), (0, 10)} {(0, 3), (2, 2), (0, 5)} {(3, 4), (3, 9), (1, 10)} {(4, 9), (5, 5), (3, 1)} {(0, 7), (2, 8), (1, 9)} {(2, 6), (4, 3), (2, 10)} {(3, 8), (0, 2), (5, 7)} {(0, 8), (5, 9), (3, 2)} {(5, 3), (1, 2)} {(1, 5), (4, 2)} {(4, 10), (4, 4)} {(2, 4), (2, 7)} {(4, 6), (5, 10)} {(4, 1), (3, 3)} {(1, 1), (2, 5)} {(0, 1), (5, 4)} {(5, 1), (1, 8)} {(2, 9), (3, 10)} {(1, 3), (5, 6)} {(1, 7), (3, 5)} {(2, 1), (0, 6)} {(0, 4), (3, 6)} {(1, 4), (1, 6)}

A CURF of type 6^{13} with partition 2^{18}3^{12} (t = 6) Point set Z_6 × Z_{13}, groups Z_6 × {i}, i ∈ Z_{13}. Develop the following 4 classes, each missing group Z_6 × {0}, mod(−, 13)

{(1, 5), (4, 4), (5, 10)} {(3, 5), (3, 9), (2, 11)} {(4, 7), (0, 1), (0, 2)} {(4, 9), (3, 4), (3, 7)} {(4, 11), (2, 8), (3, 12)} {(5, 2), (4, 6), (0, 5)} {(5, 7), (1, 12), (1, 1)} {(1, 8), (4, 1), (4, 12)} {(2, 10), (5, 4), (0, 6)} {(3, 3), (1, 11), (3, 10)} {(2, 2), (1, 9), (2, 1)} {(2, 5), (0, 7), (5, 6)} {(1, 4), (3, 11)} {(1, 3), (3, 1)} {(0, 10), (4, 5)} {(0, 8), (1, 10)} {(0, 4), (2, 7)} {(2, 3), (5, 5)} {(4, 2), (5, 3)} {(2, 4), (1, 6)} {(3, 2), (0, 9)} {(4, 8), (5, 12)} {(5, 8), (2, 9)} {(0, 11), (5, 1)} {(0, 3), (5, 9)} {(5, 11), (3, 6)} {(3, 8), (1, 7)} {(2, 6), (2, 12)} {(4, 10), (1, 2)} {(4, 3), (0, 12)}

{(0, 4), (4, 3), (1, 11)} {(4, 4), (4, 12), (5, 9)} {(1, 2), (1, 7), (3, 11)} {(3, 2), (5, 1), (3, 4)} {(2, 7), (2, 11), (3, 12)} {(2, 1), (2, 4), (1, 5)} {(5, 4), (5, 11), (5, 2)} {(3, 5), (5, 3), (0, 2)} {(3, 10), (4, 5), (4, 11)} {(2, 10), (2, 8), (5, 5)} {(1, 9), (1, 10), (0, 6)} {(0, 1), (3, 8), (5, 10)} {(0, 8), (3, 3)} {(2, 6), (4, 2)} {(1, 1), (2, 3)} {(3, 9), (1, 12)} {(0, 10), (2, 2)} {(2, 5), (0, 3)} {(5, 6), (4, 8)} {(0, 5), (5, 12)} {(3, 1), (4, 7)} {(0, 12), (4, 1)} {(4, 10), (1, 3)} {(0, 11), (1, 8)} {(2, 12), (3, 7)} {(1, 4), (5, 7)} {(3, 6), (0, 7)} {(4, 6), (0, 9)} {(1, 6), (2, 9)} {(5, 8), (4, 9)}

{(5, 5), (0, 1), (2, 2)} {(2, 12), (3, 8), (4, 4)} {(5, 1), (1, 12), (1, 2)} {(4, 7), (1, 9), (2, 10)} {(1, 1), (0, 5), (0, 8)} {(5, 4), (4, 9), (2, 11)} {(2, 1), (0, 7), (3, 3)} {(1, 8), (4, 10), (0, 3)} {(2, 7), (4, 8), (0, 12)} {(3, 10), (1, 4), (0, 6)} {(5, 7), (5, 2), (1, 6)} {(3, 1), (5, 9), (5, 10)} {(4, 2), (2, 9)} {(1, 11), (4, 1)} {(1, 10), (2, 4)} {(3, 11), (1, 3)} {(0, 10), (3, 12)} {(5, 3), (0, 11)} {(0, 2), (2, 8)} {(5, 11), (3, 5)} {(2, 6), (0, 9)} {(2, 5), (3, 4)} {(3, 2), (4, 12)} {(4, 11), (2, 3)} {(4, 6), (5, 8)} {(3, 7), (3, 6)} {(5, 12), (4, 5)} {(0, 4), (1, 5)} {(5, 6), (4, 3)} {(3, 9), (1, 7)}

{(2, 8), (1, 11), (4, 7)} {(0, 12), (0, 6), (0, 1)} {(2, 1), (4, 5), (3, 11)} {(4, 8), (2, 6), (0, 10)} {(0, 4), (0, 8), (3, 5)} {(2, 4), (3, 10), (0, 5)} {(5, 8), (3, 4), (5, 11)} {(1, 1), (0, 2), (1, 10)} {(2, 10), (2, 5), (5, 1)} {(3, 1), (4, 12), (3, 9)} {(4, 1), (4, 11), (4, 2)} {(5, 10), (1, 6), (1, 12)} {(1, 7), (4, 4)} {(3, 6), (2, 3)} {(5, 6), (0, 11)} {(5, 7), (2, 2)} {(1, 9), (5, 3)} {(5, 9), (2, 11)} {(1, 8), (4, 9)} {(3, 3), (5, 4)} {(3, 2), (4, 6)} {(2, 9), (4, 3)} {(1, 3), (2, 7)} {(3, 12), (5, 2)} {(0, 3), (5, 5)} {(1, 5), (3, 8)} {(1, 4), (2, 12)} {(3, 7), (0, 9)} {(5, 12), (1, 2)} {(0, 7), (4, 10)}

A.5 HCURFs of type 7^{8t+1}

For t ∈ {2, 3, 4, 5, 6, 7, 8, 11, 12, 13, 14, 15, 16} we give a CURF_7 of type 1^{8t+1} with partition 2^t3^{2t} satisfying λ blow-up (Theorem 3.4 in [3]), t = 1, u = 9 is given by Theorem 4.14 of [3]. This corresponds to the generating set u ∈ {9, 17, 25, 33, 41, 49, 57, 65, 89, 97, 105, 113, 121, 129} from [2], leaving 66 possible exceptions. In each case we give 4 partial classes over the point set Z_{8t+1}, each missing one point. The design is obtained by developing these 4 partial classes mod 8t + 1.

t = 2, u = 17 {0, 6, 4} {2, 7, 10} {5, 8, 13} {11, 1, 12} {9, 15} {14, 16} {0, 8, 1} {3, 9, 5} {6, 10, 7} {12, 14, 2} {13, 4} {11, 15} {0, 6, 4} {2, 7, 10} {5, 8, 13} {11, 1, 12} {9, 14} {15, 16} {0, 8, 1} {3, 9, 5} {6, 10, 7} {12, 14, 2} {13, 16} {11, 4} t = 3, u = 25 {0, 1, 3} {2, 6, 13} {4, 9, 17} {5, 11, 20} {7, 8, 10} {12, 16, 23} {14, 18} {19, 22} {15, 21} {0, 1, 3} {2, 6, 13} {4, 9, 17} {5, 11, 20} {10, 15, 23} {16, 22, 7} {24, 19} {12, 14} {18, 8} {0, 1, 3} {2, 6, 13} {4, 9, 17} {5, 11, 20} {7, 8, 10} {12, 16, 23} {19, 18} {14, 22} {24, 15} {0, 1, 3} {2, 6, 13} {4, 9, 17} {5, 11, 20} {10, 15, 23} {16, 22, 7} {12, 24} {14, 21} {8, 19} t = 4, u = 33 {1, 2, 4} {5, 6, 8} {9, 10, 12} {3, 7, 13} {14, 18, 24} {15, 23, 32} {16, 20, 26} {0, 11, 22} {27, 17} {28, 25} {21, 29} {19, 30} {0, 5, 18} {1, 6, 19} {2, 7, 20} {3, 10, 22} {4, 11, 23} {8, 15, 27} {9, 17, 26} {13, 21, 30} {28, 12} {14, 32} {16, 25} {24, 31}

{1, 2, 4} {5, 6, 8} {9, 10, 12} {3, 7, 13} {14, 18, 24} {15, 23, 32} {16, 20, 26} {0, 11, 22} {27, 28} {30, 25} {19, 21} {17, 31} {0, 5, 18} {1, 6, 19} {2, 7, 20} {3, 10, 22} {4, 11, 23} {8, 15, 27} {9, 17, 26} {13, 21, 30} {16, 29} {32, 28} {12, 24} {25, 31} t = 5, u = 41 {0, 15, 19} {1, 3, 17} {4, 11, 21} {2, 8, 20} {7, 18, 10} {5, 23, 22} {9, 29, 24} {13, 25, 32} {26, 35, 39} {37, 6, 12} {16, 34} {30, 14} {28, 40} {27, 38} {31, 33} {0, 11, 8} {1, 18, 20} {2, 10, 22} {4, 9, 13} {3, 16, 17} {12, 15, 30} {5, 19, 21} {14, 23, 24} {27, 40, 6} {26, 31, 37} {39, 32} {28, 36} {25, 35} {7, 33} {29, 38} {0, 15, 19} {1, 3, 17} {4, 11, 21} {2, 8, 20} {7, 18, 10} {5, 23, 22} {9, 29, 24} {13, 25, 32} {26, 35, 39} {37, 6, 12} {30, 33} {34, 28} {38, 16} {40, 27} {31, 14} {0, 11, 8} {1, 18, 20} {2, 10, 22} {4, 9, 13} {3, 16, 17} {12, 15, 30} {5, 19, 21} {14, 23, 24} {27, 40, 6} {26, 31, 37} {28, 7} {34, 35} {32, 36} {39, 25} {33, 38} t = 6, u = 49 {0, 1, 3} {4, 5, 7} {8, 9, 11} {6, 10, 15} {12, 16, 21} {13, 17, 22} {14, 20, 31} {18, 24, 35} {19, 26, 42} {23, 30, 46} {27, 33, 44} {25, 32, 48} {47, 38} {34, 41} {29, 37} {36, 2} {39, 43} {28, 40} {0, 8, 30} {1, 9, 31} {2, 10, 32} {3, 13, 34} {4, 14, 35} {5, 15, 36} {6, 20, 40} {7, 19, 43} {11, 25, 45} {12, 24, 48} {29, 41, 16} {33, 47, 18} {44, 17} {21, 27} {28, 38} {26, 46} {39, 22} {23, 37} {0, 1, 3} {4, 5, 7} {8, 9, 11} {6, 10, 15} {12, 16, 21} {13, 17, 22} {14, 20, 31} {18, 24, 35} {19, 26, 42} {23, 30, 46} {27, 33, 44} {25, 32, 48} {36, 39} {34, 47} {41, 43} {37, 38} {29, 45} {2, 28} {0, 8, 30} {1, 9, 31} {2, 10, 32} {3, 13, 34} {4, 14, 35} {5, 15, 36} {6, 20, 40} {7, 19, 43} {11, 25, 45} {12, 24, 48} {29, 41, 16} {33, 47, 18} {44, 26} {22, 27} {46, 21} {42, 23} {28, 39} {17, 38} t = 7, u = 57 {1, 2, 4} {5, 6, 8} {9, 10, 12} {7, 11, 16} {13, 17, 22} {14, 18, 23} {15, 21, 28} {20, 26, 33} {24, 32, 50} {29, 35, 42} {44, 56, 27} {48, 3, 31} {41, 55, 25} {0, 19, 38} {30, 49} {39, 54} {45, 53} {40, 46} {51, 52} {36, 43} {34, 37} {0, 8, 26} {1, 9, 27} {2, 12, 35} {3, 13, 36} {4, 14, 37} {6, 17, 38} {7, 18, 39} {10, 21, 42} {11, 23, 51} {5, 20, 40} {15, 30, 50} {32, 46, 16} {41, 55, 25} {19, 34, 54} {31, 53} {43, 52} {33, 44} {48, 28} {45, 22} {47, 29} {24, 49} {1, 2, 4} {5, 6, 8} {9, 10, 12} {7, 11, 16} {13, 17, 22} {14, 18, 23} {15, 21, 28} {20, 26, 33} {24, 32, 50} {29, 35, 42} {44, 56, 27} {48, 3, 31} {41, 55, 25} {0, 19, 38} {40, 45} {37, 49} {34, 51} {36, 52} {43, 47} {53, 39} {30, 54} {0, 8, 26} {1, 9, 27} {2, 12, 35} {3, 13, 36} {4, 14, 37} {6, 17, 38} {7, 18, 39} {10, 21, 42} {11, 23, 51} {5, 20, 40} {15, 30, 50} {32, 46, 16} {41, 55, 25} {19, 34, 54} {53, 22} {29, 56} {45, 47} {28, 49} {43, 33} {44, 31} {24, 52} t = 8, u = 65 {0, 31, 23} {1, 25, 11} {2, 20, 13} {3, 35, 9} {4, 34, 6} {5, 24, 27} {14, 41, 29} {10, 26, 30} {15, 47, 32} {12, 33, 40} {18, 21, 22} {19, 42, 50} {28, 55, 44} {37, 56, 61} {16, 45, 36} {39, 64, 51} {53, 63} {7, 48} {52, 59} {8, 43} {17, 49} {62, 46} {38, 60} {54, 57} {0, 2, 28} {1, 15, 33} {3, 23, 11} {4, 20, 26} {6, 27, 31} {7, 17, 8} {5, 10, 34} {9, 22, 39} {14, 16, 29} {13, 35, 44} {18, 48, 21} {25, 32, 46} {24, 53, 43} {36, 62, 37} {41, 47, 58} {38, 56, 61} {49, 54} {64, 30} {45, 51} {63, 50} {40, 59} {19, 57} {12, 52} {42, 60} {0, 31, 23} {1, 25, 11} {2, 20, 13} {3, 35, 9} {4, 34, 6} {5, 24, 27} {14, 41, 29} {10, 26, 30} {15, 47, 32} {12, 33, 40} {18, 21, 22} {19, 42, 50} {28, 55, 44} {37, 56, 61} {16, 45, 36} {39, 64, 51} {63, 52} {62, 48} {49, 57} {38, 59} {54, 58} {43, 60} {53, 8} {46, 7} {0, 2, 28} {1, 15, 33} {3, 23, 11} {4, 20, 26} {6, 27, 31} {7, 17, 8} {5, 10, 34} {9, 22, 39} {14, 16, 29} {13, 35, 44} {18, 48, 21} {25, 32, 46} {24, 53, 43} {36, 62, 37} {41, 47, 58} {38, 56, 61} {55, 57} {42, 19} {50, 51} {45, 60} {49, 12} {59, 30} {54, 63} {40, 52} t = 11, u = 89 {0, 26, 32} {1, 19, 42} {2, 38, 22} {3, 14, 33} {4, 39, 35} {5, 12, 20} {7, 34, 51} {6, 45, 37} {8, 50, 43} {9, 18, 29} {16, 40, 41} {11, 55, 21} {24, 46, 48} {17, 31, 59} {25, 64, 52} {13, 53, 56} {36, 72, 49} {30, 58, 70} {15, 44, 47} {23, 61, 28} {62, 10, 78} {63, 82, 67} {68, 84} {80, 57} {74, 79} {71, 86} {69, 77} {76, 27} {85, 66} {65, 87} {81, 60} {83, 73} {54, 88} {0, 1, 25} {2, 30, 20} {3, 44, 39} {4, 13, 34} {6, 28, 40} {5, 19, 21} {9, 29, 42} {7, 24, 50} {8, 48, 52} {12, 41, 49} {15, 47, 53} {11, 26, 36} {16, 54, 45} {31, 57, 62} {33, 63, 76} {43, 46, 65} {18, 55, 32} {37, 64, 71} {69, 70, 22} {17, 56, 38} {51, 84, 86} {60, 77, 66} {82, 35} {74, 85} {73, 23} {75, 27} {58, 88} {79, 72} {80, 83} {61, 81} {67, 14} {68, 10} {59, 87}

{0, 26, 32} {1, 19, 42} {2, 38, 22} {3, 14, 33} {4, 39, 35} {5, 12, 20} {7, 34, 51} {6, 45, 37} {8, 50, 43} {9, 18, 29} {16, 40, 41} {11, 55, 21} {24, 46, 48} {17, 31, 59} {25, 64, 52} {13, 53, 56} {36, 72, 49} {30, 58, 70} {15, 44, 47} {23, 61, 28} {62, 10, 78} {63, 82, 67} {81, 68} {76, 77} {88, 71} {83, 65} {66, 80} {73, 69} {79, 27} {57, 86} {54, 87} {60, 85} {84, 75} {0, 1, 25} {2, 30, 20} {3, 44, 39} {4, 13, 34} {6, 28, 40} {5, 19, 21} {9, 29, 42} {7, 24, 50} {8, 48, 52} {12, 41, 49} {15, 47, 53} {11, 26, 36} {16, 54, 45} {31, 57, 62} {33, 63, 76} {43, 46, 65} {18, 55, 32} {37, 64, 71} {69, 70, 22} {17, 56, 38} {51, 84, 86} {60, 77, 66} {58, 82} {72, 78} {74, 23} {59, 85} {88, 61} {80, 35} {75, 87} {79, 81} {73, 27} {67, 10} {68, 14} t = 12, u = 97 {27, 28, 75} {29, 30, 77} {31, 32, 79} {10, 25, 45} {11, 26, 46} {18, 33, 53} {0, 8, 39} {1, 9, 40} {4, 12, 43} {34, 50, 74} {36, 52, 76} {38, 54, 78} {7, 16, 35} {13, 22, 41} {14, 23, 42} {37, 48, 66} {44, 55, 73} {51, 62, 80} {56, 69, 86} {57, 70, 87} {58, 71, 88} {5, 15, 49} {72, 82, 19} {47, 59, 92} {61, 64} {65, 85} {89, 17} {90, 96} {67, 95} {2, 81} {93, 3} {60, 83} {21, 63} {24, 68} {84, 94} {91, 6} {3, 13, 47} {5, 17, 50} {6, 18, 51} {7, 21, 53} {8, 22, 54} {9, 23, 55} {72, 69, 31} {73, 70, 32} {74, 71, 33} {80, 75, 38} {81, 76, 39} {82, 77, 40} {85, 78, 42} {86, 79, 43} {91, 84, 48} {87, 89, 15} {88, 90, 16} {92, 94, 20} {95, 2, 24} {0, 4, 26} {56, 62, 83} {19, 25, 46} {30, 36, 57} {37, 41, 63} {61, 1} {68, 44} {67, 96} {59, 14} {35, 65} {66, 34} {11, 45} {93, 10} {12, 52} {27, 58} {60, 64} {28, 49} {27, 28, 75} {29, 30, 77} {31, 32, 79} {10, 25, 45} {11, 26, 46} {18, 33, 53} {0, 8, 39} {1, 9, 40} {4, 12, 43} {34, 50, 74} {36, 52, 76} {38, 54, 78} {7, 16, 35} {13, 22, 41} {14, 23, 42} {37, 48, 66} {44, 55, 73} {51, 62, 80} {56, 69, 86} {57, 70, 87} {58, 71, 88} {5, 15, 49} {72, 82, 19} {47, 59, 92} {95, 93} {20, 3} {17, 60} {91, 64} {68, 6} {94, 81} {90, 2} {67, 83} {65, 84} {63, 89} {96, 21} {85, 24} {3, 13, 47} {5, 17, 50} {6, 18, 51} {7, 21, 53} {8, 22, 54} {9, 23, 55} {72, 69, 31} {73, 70, 32} {74, 71, 33} {80, 75, 38} {81, 76, 39} {82, 77, 40} {85, 78, 42} {86, 79, 43} {91, 84, 48} {87, 89, 15} {88, 90, 16} {92, 94, 20} {95, 2, 24} {0, 4, 26} {56, 62, 83} {19, 25, 46} {30, 36, 57} {37, 41, 63} {68, 27} {96, 45} {10, 58} {52, 60} {35, 93} {12, 1} {61, 66} {49, 11} {34, 67} {44, 59} {28, 29} {14, 64} t = 13, u = 105 {2, 18, 36} {3, 19, 37} {4, 20, 38} {1, 15, 34} {7, 21, 40} {8, 22, 41} {11, 23, 43} {12, 24, 44} {13, 25, 45} {16, 26, 47} {17, 27, 48} {29, 39, 60} {42, 50, 72} {46, 54, 76} {49, 57, 79} {52, 58, 81} {53, 59, 82} {55, 61, 84} {5, 9, 33} {28, 32, 56} {62, 66, 90} {65, 67, 92} {69, 71, 96} {73, 75, 100} {68, 77, 10} {0, 35, 70} {97, 31} {83, 86} {78, 99} {30, 101} {85, 104} {102, 14} {51, 91} {64, 87} {88, 95} {80, 93} {98, 103} {63, 94} {74, 6}

{0, 9, 47} {1, 10, 48} {4, 11, 50} {5, 12, 51} {6, 13, 52} {14, 19, 59} {15, 20, 60} {16, 21, 61} {22, 25, 66} {23, 26, 67} {24, 27, 68} {2, 17, 53} {3, 18, 54} {28, 43, 79} {31, 44, 81} {32, 45, 82} {33, 46, 83} {41, 58, 84} {55, 72, 98} {56, 73, 99} {38, 49, 91} {86, 97, 34} {89, 100, 37} {29, 30, 78} {39, 40, 88} {63, 64, 7} {95, 75} {102, 57} {36, 85} {42, 101} {69, 93} {62, 77} {87, 96} {92, 80} {74, 104} {65, 94} {8, 70} {76, 35} {71, 103} {2, 18, 36} {3, 19, 37} {4, 20, 38} {1, 15, 34} {7, 21, 40} {8, 22, 41} {11, 23, 43} {12, 24, 44} {13, 25, 45} {16, 26, 47} {17, 27, 48} {29, 39, 60} {42, 50, 72} {46, 54, 76} {49, 57, 79} {52, 58, 81} {53, 59, 82} {55, 61, 84} {5, 9, 33} {28, 32, 56} {62, 66, 90} {65, 67, 92} {69, 71, 96} {73, 75, 100} {68, 77, 10} {0, 35, 70} {74, 99} {6, 63} {80, 30} {89, 91} {104, 93} {98, 97} {64, 102} {103, 85} {88, 94} {87, 95} {86, 14} {51, 78} {31, 83} {0, 9, 47} {1, 10, 48} {4, 11, 50} {5, 12, 51} {6, 13, 52} {14, 19, 59} {15, 20, 60} {16, 21, 61} {22, 25, 66} {23, 26, 67} {24, 27, 68} {2, 17, 53} {3, 18, 54} {28, 43, 79} {31, 44, 81} {32, 45, 82} {33, 46, 83} {41, 58, 84} {55, 72, 98} {56, 73, 99} {38, 49, 91} {86, 97, 34} {89, 100, 37} {29, 30, 78} {39, 40, 88} {63, 64, 7} {101, 57} {104, 62} {76, 80} {65, 87} {94, 36} {75, 103} {77, 8} {74, 90} {96, 42} {95, 69} {71, 85} {92, 102} {35, 70} t = 14, u = 113 {0, 55, 25} {2, 56, 19} {1, 10, 43} {3, 14, 52} {6, 57, 7} {5, 49, 53} {4, 11, 51} {9, 45, 15} {8, 31, 46} {12, 38, 65} {16, 32, 18} {17, 72, 69} {13, 59, 24} {22, 73, 54} {26, 60, 82} {27, 66, 76} {21, 39, 63} {20, 40, 48} {35, 78, 47} {34, 84, 77} {33, 62, 81} {37, 88, 41} {30, 85, 86} {58, 90, 98} {28, 44, 67} {29, 83, 70} {71, 107, 80} {61, 89, 92} {99, 36} {104, 94} {111, 42} {93, 106} {91, 23} {112, 75} {105, 64} {79, 110} {87, 101} {109, 74} {108, 68} {96, 100} {97, 50} {95, 102}

{0, 52, 17} {1, 45, 12} {2, 47, 26} {3, 28, 40} {4, 19, 24} {5, 55, 23} {7, 16, 29} {13, 50, 30} {8, 34, 9} {6, 60, 36} {14, 59, 63} {15, 56, 68} {18, 64, 20} {10, 58, 48} {21, 37, 73} {27, 61, 67} {25, 81, 39} {33, 66, 38} {41, 70, 49} {31, 57, 62} {65, 88, 75} {35, 80, 53} {42, 83, 44} {71, 11, 77} {69, 91, 98} {72, 106, 87} {43, 46, 89} {76, 111, 90} {82, 22} {84, 101} {96, 108} {110, 85} {93, 95} {100, 51} {112, 78} {103, 92} {102, 54} {86, 104} {99, 105} {107, 79} {94, 32} {74, 97}

{0, 55, 25} {2, 56, 19} {1, 10, 43} {3, 14, 52} {6, 57, 7} {5, 49, 53} {4, 11, 51} {9, 45, 15} {8, 31, 46} {12, 38, 65} {16, 32, 18} {17, 72, 69} {13, 59, 24} {22, 73, 54} {26, 60, 82} {27, 66, 76} {21, 39, 63} {20, 40, 48} {35, 78, 47} {34, 84, 77} {33, 62, 81} {37, 88, 41} {30, 85, 86} {58, 90, 98} {28, 44, 67} {29, 83, 70} {71, 107, 80} {61, 89, 92} {110, 74} {108, 50} {96, 64} {101, 102} {106, 87} {93, 109} {100, 105} {95, 36} {23, 94} {99, 42} {111, 68} {79, 103} {112, 91} {104, 75} {0, 52, 17} {1, 45, 12} {2, 47, 26} {3, 28, 40} {4, 19, 24} {5, 55, 23} {7, 16, 29} {13, 50, 30} {8, 34, 9} {6, 60, 36} {14, 59, 63} {15, 56, 68} {18, 64, 20} {10, 58, 48} {21, 37, 73} {27, 61, 67} {25, 81, 39} {33, 66, 38} {41, 70, 49} {31, 57, 62} {65, 88, 75} {35, 80, 53} {42, 83, 44} {71, 11, 77} {69, 91, 98} {72, 106, 87} {43, 46, 89} {76, 111, 90} {105, 78} {104, 84} {99, 32} {103, 51} {109, 79} {102, 22} {86, 94} {112, 74} {95, 110} {92, 101} {93, 54} {108, 82} {85, 107} {97, 100}

t = 15, u = 121

{35, 36, 95} {37, 38, 97} {39, 40, 99} {12, 31, 56} {13, 32, 57} {14, 33, 58} {0, 10, 49} {1, 11, 50} {5, 15, 54} {41, 61, 91} {42, 62, 92} {43, 63, 93} {9, 20, 44} {16, 27, 51} {17, 28, 52} {34, 47, 70} {46, 59, 82} {53, 66, 89} {8, 23, 45} {64, 79, 101} {65, 80, 102} {60, 77, 98} {67, 84, 105} {68, 85, 106} {18, 30, 73} {69, 81, 3} {88, 100, 22} {72, 86, 7} {90, 104, 25} {94, 108, 29} {115, 103} {96, 21} {116, 78} {109, 114} {83, 117} {4, 55} {87, 113} {75, 107} {74, 71} {6, 112} {26, 76} {119, 19} {48, 111} {24, 118} {110, 2}

{7, 23, 64} {8, 24, 65} {9, 25, 66} {10, 28, 68} {11, 29, 69} {12, 30, 70} {89, 86, 38} {90, 87, 39} {91, 88, 40} {97, 92, 45} {98, 93, 46} {99, 94, 47} {102, 95, 49} {103, 96, 50} {107, 100, 54} {110, 101, 56} {113, 104, 59} {114, 105, 60} {109, 111, 19} {116, 118, 26} {117, 119, 27} {120, 3, 31} {0, 4, 32} {73, 79, 106} {75, 81, 108} {15, 21, 48} {33, 41, 67} {2, 6, 34} {43, 51, 77} {44, 52, 78} {1, 58} {37, 17} {20, 63} {72, 83} {18, 42} {14, 80} {71, 55} {53, 13} {112, 16} {5, 74} {57, 61} {82, 22} {76, 35} {36, 85} {115, 62} {35, 36, 95} {37, 38, 97} {39, 40, 99} {12, 31, 56} {13, 32, 57} {14, 33, 58} {0, 10, 49} {1, 11, 50} {5, 15, 54} {41, 61, 91} {42, 62, 92} {43, 63, 93} {9, 20, 44} {16, 27, 51} {17, 28, 52} {34, 47, 70} {46, 59, 82} {53, 66, 89} {8, 23, 45} {64, 79, 101} {65, 80, 102} {60, 77, 98} {67, 84, 105} {68, 85, 106} {18, 30, 73} {69, 81, 3} {88, 100, 22} {72, 86, 7} {90, 104, 25} {94, 108, 29} {6, 4} {116, 26} {2, 78} {103, 110} {120, 87} {83, 21} {75, 117} {74, 118} {111, 76} {114, 115} {109, 119} {19, 55} {96, 48} {107, 113} {71, 24}

{7, 23, 64} {8, 24, 65} {9, 25, 66} {10, 28, 68} {11, 29, 69} {12, 30, 70} {89, 86, 38} {90, 87, 39} {91, 88, 40} {97, 92, 45} {98, 93, 46} {99, 94, 47} {102, 95, 49} {103, 96, 50} {107, 100, 54} {110, 101, 56} {113, 104, 59} {114, 105, 60} {109, 111, 19} {116, 118, 26} {117, 119, 27} {120, 3, 31} {0, 4, 32} {73, 79, 106} {75, 81, 108} {15, 21, 48} {33, 41, 67} {2, 6, 34} {43, 51, 77} {44, 52, 78} {115, 76} {42, 14} {63, 71} {61, 84} {5, 22} {83, 112} {57, 35} {80, 13} {85, 55} {62, 53} {1, 20} {82, 17} {18, 36} {58, 72} {37, 74} t = 16, u = 129 {2, 22, 44} {3, 23, 45} {4, 24, 46} {1, 19, 42} {7, 25, 48} {8, 26, 49} {11, 27, 51} {12, 28, 52} {13, 29, 53} {16, 30, 55} {17, 31, 56} {18, 32, 57} {9, 21, 47} {38, 50, 76} {54, 66, 92} {58, 68, 95} {59, 69, 96} {60, 70, 97} {63, 71, 99} {64, 72, 100} {65, 73, 101} {74, 80, 109} {75, 81, 110} {77, 83, 112} {6, 10, 40} {33, 37, 67} {84, 88, 118} {87, 89, 120} {91, 93, 124} {111, 113, 15} {105, 116, 34} {0, 43, 86} {85, 94} {103, 127} {61, 106} {117, 36} {108, 119} {39, 5} {20, 78} {126, 107} {41, 98} {115, 14} {82, 123} {90, 104} {79, 114} {125, 102} {35, 62} {121, 122}

{0, 11, 58} {1, 12, 59} {4, 13, 61} {5, 14, 62} {6, 15, 63} {9, 16, 65} {10, 17, 66} {18, 25, 74} {2, 7, 57} {21, 26, 76} {22, 27, 77} {28, 31, 82} {29, 32, 83} {30, 33, 84} {23, 42, 86} {24, 43, 87} {34, 53, 97} {19, 36, 81} {37, 54, 99} {38, 55, 100} {35, 50, 96} {41, 56, 102} {45, 60, 106} {48, 69, 101} {51, 72, 104} {52, 73, 105} {67, 80, 3} {103, 116, 39} {108, 121, 44} {89, 90, 20} {109, 110, 40} {118, 119, 49} {91, 93} {68, 124} {88, 126} {70, 117} {123, 71} {122, 125} {112, 75} {113, 92} {47, 107} {115, 85} {95, 64} {128, 79} {120, 46} {78, 111} {98, 8} {94, 114} {2, 22, 44} {3, 23, 45} {4, 24, 46} {1, 19, 42} {7, 25, 48} {8, 26, 49} {11, 27, 51} {12, 28, 52} {13, 29, 53} {16, 30, 55} {17, 31, 56} {18, 32, 57} {9, 21, 47} {38, 50, 76} {54, 66, 92} {58, 68, 95} {59, 69, 96} {60, 70, 97} {63, 71, 99} {64, 72, 100} {65, 73, 101} {74, 80, 109} {75, 81, 110} {77, 83, 112} {6, 10, 40} {33, 37, 67} {84, 88, 118} {87, 89, 120} {91, 93, 124} {111, 113, 15} {105, 116, 34} {0, 43, 86} {108, 82} {114, 122} {41, 102} {35, 78} {104, 121} {125, 79} {115, 119} {106, 62} {94, 123} {128, 39} {36, 103} {90, 14} {127, 5} {98, 85} {126, 61} {107, 20} {0, 11, 58} {1, 12, 59} {4, 13, 61} {5, 14, 62} {6, 15, 63} {9, 16, 65} {10, 17, 66} {18, 25, 74} {2, 7, 57} {21, 26, 76} {22, 27, 77} {28, 31, 82} {29, 32, 83} {30, 33, 84} {23, 42, 86} {24, 43, 87} {34, 53, 97} {19, 36, 81} {37, 54, 99} {38, 55, 100} {35, 50, 96} {41, 56, 102} {45, 60, 106} {48, 69, 101} {51, 72, 104} {52, 73, 105} {67, 80, 3} {103, 116, 39} {108, 121, 44} {89, 90, 20} {109, 110, 40} {118, 119, 49} {92, 124} {120, 126} {46, 112} {95, 117} {70, 85} {79, 91} {78, 8} {75, 93} {122, 68} {47, 98} {113, 88} {125, 115} {71, 107} {123, 128} {127, 111} {64, 114}

A.6 HCURFs of type 8^{21t+1}

An HCURF_8 of type 1^{22} with partition 2^93^1 (t=1) 12 : {0, 1, 3} {2, 13} {4, 8} {5, 9} {6, 10} {7, 11} {14, 18} {15, 19} {16, 20} {17, 21} 2 : {0, 1, 3} {4, 9} {5, 10} {6, 11} {7, 8} {12, 17} {13, 18} {14, 19} {15, 20} {16, 21} 5 : {0, 1, 3} {2, 18} {4, 20} {6, 12} {7, 13} {8, 14} {9, 15} {10, 16} {11, 17} {19, 21} 19 : {0, 1, 3} {2, 13} {4, 12} {5, 20} {6, 21} {7, 14} {8, 15} {9, 16} {10, 17} {11, 18} 4 : {0, 1, 3} {2, 5} {6, 14} {7, 15} {8, 16} {9, 17} {10, 18} {11, 19} {12, 20} {13, 21} 4 : {0, 1, 3} {2, 13} {5, 14} {6, 15} {7, 16} {8, 17} {9, 18} {10, 19} {11, 20} {12, 21} 12 : {0, 1, 3} {2, 13} {4, 14} {5, 15} {6, 16} {7, 17} {8, 18} {9, 19} {10, 20} {11, 21} An HCURF_8 of type 1^{43} with partition 2^{18}3^2 (t=2) 24 : {0, 1, 3} {2, 6, 11} {29, 39} {42, 25} {38, 7} {37, 22} {10, 28} {16, 36} {12, 31} {19, 27} {20, 30} {33, 9} {13, 34} {15, 26} {40, 8} {32, 4} {14, 35} {18, 23} {21, 41} {5, 17} 33 : {0, 1, 3} {2, 6, 11} {42, 24} {41, 16} {25, 38} {10, 26} {23, 35} {27, 5} {37, 18} {12, 20} {31, 7} {34, 8} {32, 9} {14, 22} {4, 21} {29, 40} {13, 28} {39, 15} {17, 30} {19, 36} 21 : {0, 1, 3} {2, 6, 11} {15, 22} {35, 37} {23, 24} {28, 41} {39, 4} {9, 27} {36, 5} {18, 31} {20, 40} {38, 14} {7, 10} {16, 33} {17, 32} {30, 42} {34, 12} {19, 29} {8, 25} {26, 13} 31 : {0, 1, 3} {2, 6, 11} {41, 7} {15, 27} {12, 28} {9, 29} {24, 39} {8, 21} {36, 30} {25, 35} {23, 37} {14, 22} {4, 16} {20, 38} {10, 17} {34, 5} {42, 19} {26, 40} {32, 13} {18, 33} 38 : {0, 1, 3} {2, 6, 11} {12, 23} {27, 37} {13, 19} {10, 31} {41, 14} {25, 32} {4, 20} {21, 35} {42, 9} {22, 16} {17, 24} {40, 5} {30, 36} {28, 34} {8, 29} {15, 26} {39, 7} {33, 18} 9 : {0, 1, 3} {2, 6, 11} {40, 8} {19, 27} {25, 39} {5, 15} {32, 16} {17, 24} {7, 20} {29, 33} {26, 10} {41, 18} {34, 12} {13, 23} {37, 31} {21, 35} {30, 4} {42, 28} {38, 14} {36, 22} 18 : {0, 1, 3} {2, 6, 11} {8, 33} {31, 9} {17, 30} {15, 38} {20, 35} {4, 10} {7, 13} {29, 36} {12, 19} {14, 26} {21, 37} {40, 22} {27, 34} {32, 24} {25, 41} {28, 39} {5, 23} {42, 16} References

[1] F. Bennett. Personal Communication, 2002.

[2] C. J. Colbourn and J. H. Dinitz, editors. The CRC Handbook of Combinatorial Designs. CRC Press, Boca Raton, 1996.

[3] P. Danziger and B. Stevens. Class-uniformly resolvable group divisible structures II:

Frames. To Appear Electronic Journal of Combinatorics.

[4] P. Danziger and B. Stevens. HCURF_4 of type 1^{9t+1} for 1 ≤ t ≤ 99. Technical report, Ryerson University, 2003.