
Example 5. Let G = U = Z4
3 be the additive group of F34 with indexing {0000, 0001, 0002, 0010, . . . , 2222}, the irreducible polynomial which defines multiplication in the field is 2 + x+ x4 and let φ(4,3) as in Example 1. Then the G-cocyclic matrix over U

[H]g,h = ∂φ(4,3)(g, h)

H =


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is a generalized Hadamard matrix, GH(81, 1), with entries in U . The generalized Hadamard (GH) code over G, C = C1 ∪ C2 ∪ . . . ∪ C81, can be endowed with a full propelinear structure with the following group Π of permutations

1



πx =



I x ∈ C1

(1, 3, 2)(4, 6, 5)(7, 9, 8)(10, 12, 11)(13, 15, 14)(16, 18, 17)(19, 21, 20)(22, 24, 23)(25, 27, 26)(28, 30, 29)(31, 33, 32)(34, 36, 35)(37, 39, 38)(40, 42, 41)(43, 45, 44)(46, 48, 47)(49, 51, 50)(52, 54, 53)(55, 57, 56)(58, 60, 59)(61, 63, 62)(64, 66, 65)(67, 69, 68)(70, 72, 71)(73, 75, 74)(76, 78, 77)(79, 81, 80) x ∈ C2

(1, 2, 3)(4, 5, 6)(7, 8, 9)(10, 11, 12)(13, 14, 15)(16, 17, 18)(19, 20, 21)(22, 23, 24)(25, 26, 27)(28, 29, 30)(31, 32, 33)(34, 35, 36)(37, 38, 39)(40, 41, 42)(43, 44, 45)(46, 47, 48)(49, 50, 51)(52, 53, 54)(55, 56, 57)(58, 59, 60)(61, 62, 63)(64, 65, 66)(67, 68, 69)(70, 71, 72)(73, 74, 75)(76, 77, 78)(79, 80, 81) x ∈ C3

(1, 7, 4)(2, 8, 5)(3, 9, 6)(10, 16, 13)(11, 17, 14)(12, 18, 15)(19, 25, 22)(20, 26, 23)(21, 27, 24)(28, 34, 31)(29, 35, 32)(30, 36, 33)(37, 43, 40)(38, 44, 41)(39, 45, 42)(46, 52, 49)(47, 53, 50)(48, 54, 51)(55, 61, 58)(56, 62, 59)(57, 63, 60)(64, 70, 67)(65, 71, 68)(66, 72, 69)(73, 79, 76)(74, 80, 77)(75, 81, 78) x ∈ C4

(1, 4, 7)(2, 5, 8)(3, 6, 9)(10, 13, 16)(11, 14, 17)(12, 15, 18)(19, 22, 25)(20, 23, 26)(21, 24, 27)(28, 31, 34)(29, 32, 35)(30, 33, 36)(37, 40, 43)(38, 41, 44)(39, 42, 45)(46, 49, 52)(47, 50, 53)(48, 51, 54)(55, 58, 61)(56, 59, 62)(57, 60, 63)(64, 67, 70)(65, 68, 71)(66, 69, 72)(73, 76, 79)(74, 77, 80)(75, 78, 81) x ∈ C7

(1, 8, 6)(2, 9, 4)(3, 7, 5)(10, 17, 15)(11, 18, 13)(12, 16, 14)(19, 26, 24)(20, 27, 22)(21, 25, 23)(28, 35, 33)(29, 36, 31)(30, 34, 32)(37, 44, 42)(38, 45, 40)(39, 43, 41)(46, 53, 51)(47, 54, 49)(48, 52, 50)(55, 62, 60)(56, 63, 58)(57, 61, 59)(64, 71, 69)(65, 72, 67)(66, 70, 68)(73, 80, 78)(74, 81, 76)(75, 79, 77) x ∈ C6

(1, 6, 8)(2, 4, 9)(3, 5, 7)(10, 15, 17)(11, 13, 18)(12, 14, 16)(19, 24, 26)(20, 22, 27)(21, 23, 25)(28, 33, 35)(29, 31, 36)(30, 32, 34)(37, 42, 44)(38, 40, 45)(39, 41, 43)(46, 51, 53)(47, 49, 54)(48, 50, 52)(55, 60, 62)(56, 58, 63)(57, 59, 61)(64, 69, 71)(65, 67, 72)(66, 68, 70)(73, 78, 80)(74, 76, 81)(75, 77, 79) x ∈ C8

(1, 9, 5)(2, 7, 6)(3, 8, 4)(10, 18, 14)(11, 16, 15)(12, 17, 13)(19, 27, 23)(20, 25, 24)(21, 26, 22)(28, 36, 32)(29, 34, 33)(30, 35, 31)(37, 45, 41)(38, 43, 42)(39, 44, 40)(46, 54, 50)(47, 52, 51)(48, 53, 49)(55, 63, 59)(56, 61, 60)(57, 62, 58)(64, 72, 68)(65, 70, 69)(66, 71, 67)(73, 81, 77)(74, 79, 78)(75, 80, 76) x ∈ C5

(1, 5, 9)(2, 6, 7)(3, 4, 8)(10, 14, 18)(11, 15, 16)(12, 13, 17)(19, 23, 27)(20, 24, 25)(21, 22, 26)(28, 32, 36)(29, 33, 34)(30, 31, 35)(37, 41, 45)(38, 42, 43)(39, 40, 44)(46, 50, 54)(47, 51, 52)(48, 49, 53)(55, 59, 63)(56, 60, 61)(57, 58, 62)(64, 68, 72)(65, 69, 70)(66, 67, 71)(73, 77, 81)(74, 78, 79)(75, 76, 80) x ∈ C9

(1, 19, 10)(2, 20, 11)(3, 21, 12)(4, 22, 13)(5, 23, 14)(6, 24, 15)(7, 25, 16)(8, 26, 17)(9, 27, 18)(28, 46, 37)(29, 47, 38)(30, 48, 39)(31, 49, 40)(32, 50, 41)(33, 51, 42)(34, 52, 43)(35, 53, 44)(36, 54, 45)(55, 73, 64)(56, 74, 65)(57, 75, 66)(58, 76, 67)(59, 77, 68)(60, 78, 69)(61, 79, 70)(62, 80, 71)(63, 81, 72) x ∈ C10

(1, 10, 19)(2, 11, 20)(3, 12, 21)(4, 13, 22)(5, 14, 23)(6, 15, 24)(7, 16, 25)(8, 17, 26)(9, 18, 27)(28, 37, 46)(29, 38, 47)(30, 39, 48)(31, 40, 49)(32, 41, 50)(33, 42, 51)(34, 43, 52)(35, 44, 53)(36, 45, 54)(55, 64, 73)(56, 65, 74)(57, 66, 75)(58, 67, 76)(59, 68, 77)(60, 69, 78)(61, 70, 79)(62, 71, 80)(63, 72, 81) x ∈ C19

(1, 21, 11)(2, 19, 12)(3, 20, 10)(4, 24, 14)(5, 22, 15)(6, 23, 13)(7, 27, 17)(8, 25, 18)(9, 26, 16)(28, 48, 38)(29, 46, 39)(30, 47, 37)(31, 51, 41)(32, 49, 42)(33, 50, 40)(34, 54, 44)(35, 52, 45)(36, 53, 43)(55, 75, 65)(56, 73, 66)(57, 74, 64)(58, 78, 68)(59, 76, 69)(60, 77, 67)(61, 81, 71)(62, 79, 72)(63, 80, 70) x ∈ C11
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(1, 16, 22)(2, 17, 23)(3, 18, 24)(4, 10, 25)(5, 11, 26)(6, 12, 27)(7, 13, 19)(8, 14, 20)(9, 15, 21)(28, 43, 49)(29, 44, 50)(30, 45, 51)(31, 37, 52)(32, 38, 53)(33, 39, 54)(34, 40, 46)(35, 41, 47)(36, 42, 48)(55, 70, 76)(56, 71, 77)(57, 72, 78)(58, 64, 79)(59, 65, 80)(60, 66, 81)(61, 67, 73)(62, 68, 74)(63, 69, 75) x ∈ C22
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(1, 28, 55)(2, 29, 56)(3, 30, 57)(4, 31, 58)(5, 32, 59)(6, 33, 60)(7, 34, 61)(8, 35, 62)(9, 36, 63)(10, 37, 64)(11, 38, 65)(12, 39, 66)(13, 40, 67)(14, 41, 68)(15, 42, 69)(16, 43, 70)(17, 44, 71)(18, 45, 72)(19, 46, 73)(20, 47, 74)(21, 48, 75)(22, 49, 76)(23, 50, 77)(24, 51, 78)(25, 52, 79)(26, 53, 80)(27, 54, 81) x ∈ C55

(1, 57, 29)(2, 55, 30)(3, 56, 28)(4, 60, 32)(5, 58, 33)(6, 59, 31)(7, 63, 35)(8, 61, 36)(9, 62, 34)(10, 66, 38)(11, 64, 39)(12, 65, 37)(13, 69, 41)(14, 67, 42)(15, 68, 40)(16, 72, 44)(17, 70, 45)(18, 71, 43)(19, 75, 47)(20, 73, 48)(21, 74, 46)(22, 78, 50)(23, 76, 51)(24, 77, 49)(25, 81, 53)(26, 79, 54)(27, 80, 52) x ∈ C29

(1, 29, 57)(2, 30, 55)(3, 28, 56)(4, 32, 60)(5, 33, 58)(6, 31, 59)(7, 35, 63)(8, 36, 61)(9, 34, 62)(10, 38, 66)(11, 39, 64)(12, 37, 65)(13, 41, 69)(14, 42, 67)(15, 40, 68)(16, 44, 72)(17, 45, 70)(18, 43, 71)(19, 47, 75)(20, 48, 73)(21, 46, 74)(22, 50, 78)(23, 51, 76)(24, 49, 77)(25, 53, 81)(26, 54, 79)(27, 52, 80) x ∈ C57

(1, 56, 30)(2, 57, 28)(3, 55, 29)(4, 59, 33)(5, 60, 31)(6, 58, 32)(7, 62, 36)(8, 63, 34)(9, 61, 35)(10, 65, 39)(11, 66, 37)(12, 64, 38)(13, 68, 42)(14, 69, 40)(15, 67, 41)(16, 71, 45)(17, 72, 43)(18, 70, 44)(19, 74, 48)(20, 75, 46)(21, 73, 47)(22, 77, 51)(23, 78, 49)(24, 76, 50)(25, 80, 54)(26, 81, 52)(27, 79, 53) x ∈ C30

(1, 30, 56)(2, 28, 57)(3, 29, 55)(4, 33, 59)(5, 31, 60)(6, 32, 58)(7, 36, 62)(8, 34, 63)(9, 35, 61)(10, 39, 65)(11, 37, 66)(12, 38, 64)(13, 42, 68)(14, 40, 69)(15, 41, 67)(16, 45, 71)(17, 43, 72)(18, 44, 70)(19, 48, 74)(20, 46, 75)(21, 47, 73)(22, 51, 77)(23, 49, 78)(24, 50, 76)(25, 54, 80)(26, 52, 81)(27, 53, 79) x ∈ C56

(1, 61, 31)(2, 62, 32)(3, 63, 33)(4, 55, 34)(5, 56, 35)(6, 57, 36)(7, 58, 28)(8, 59, 29)(9, 60, 30)(10, 70, 40)(11, 71, 41)(12, 72, 42)(13, 64, 43)(14, 65, 44)(15, 66, 45)(16, 67, 37)(17, 68, 38)(18, 69, 39)(19, 79, 49)(20, 80, 50)(21, 81, 51)(22, 73, 52)(23, 74, 53)(24, 75, 54)(25, 76, 46)(26, 77, 47)(27, 78, 48) x ∈ C31

(1, 31, 61)(2, 32, 62)(3, 33, 63)(4, 34, 55)(5, 35, 56)(6, 36, 57)(7, 28, 58)(8, 29, 59)(9, 30, 60)(10, 40, 70)(11, 41, 71)(12, 42, 72)(13, 43, 64)(14, 44, 65)(15, 45, 66)(16, 37, 67)(17, 38, 68)(18, 39, 69)(19, 49, 79)(20, 50, 80)(21, 51, 81)(22, 52, 73)(23, 53, 74)(24, 54, 75)(25, 46, 76)(26, 47, 77)(27, 48, 78) x ∈ C61

(1, 63, 32)(2, 61, 33)(3, 62, 31)(4, 57, 35)(5, 55, 36)(6, 56, 34)(7, 60, 29)(8, 58, 30)(9, 59, 28)(10, 72, 41)(11, 70, 42)(12, 71, 40)(13, 66, 44)(14, 64, 45)(15, 65, 43)(16, 69, 38)(17, 67, 39)(18, 68, 37)(19, 81, 50)(20, 79, 51)(21, 80, 49)(22, 75, 53)(23, 73, 54)(24, 74, 52)(25, 78, 47)(26, 76, 48)(27, 77, 46) x ∈ C32

(1, 32, 63)(2, 33, 61)(3, 31, 62)(4, 35, 57)(5, 36, 55)(6, 34, 56)(7, 29, 60)(8, 30, 58)(9, 28, 59)(10, 41, 72)(11, 42, 70)(12, 40, 71)(13, 44, 66)(14, 45, 64)(15, 43, 65)(16, 38, 69)(17, 39, 67)(18, 37, 68)(19, 50, 81)(20, 51, 79)(21, 49, 80)(22, 53, 75)(23, 54, 73)(24, 52, 74)(25, 47, 78)(26, 48, 76)(27, 46, 77) x ∈ C63

(1, 62, 33)(2, 63, 31)(3, 61, 32)(4, 56, 36)(5, 57, 34)(6, 55, 35)(7, 59, 30)(8, 60, 28)(9, 58, 29)(10, 71, 42)(11, 72, 40)(12, 70, 41)(13, 65, 45)(14, 66, 43)(15, 64, 44)(16, 68, 39)(17, 69, 37)(18, 67, 38)(19, 80, 51)(20, 81, 49)(21, 79, 50)(22, 74, 54)(23, 75, 52)(24, 73, 53)(25, 77, 48)(26, 78, 46)(27, 76, 47) x ∈ C33

(1, 33, 62)(2, 31, 63)(3, 32, 61)(4, 36, 56)(5, 34, 57)(6, 35, 55)(7, 30, 59)(8, 28, 60)(9, 29, 58)(10, 42, 71)(11, 40, 72)(12, 41, 70)(13, 45, 65)(14, 43, 66)(15, 44, 64)(16, 39, 68)(17, 37, 69)(18, 38, 67)(19, 51, 80)(20, 49, 81)(21, 50, 79)(22, 54, 74)(23, 52, 75)(24, 53, 73)(25, 48, 77)(26, 46, 78)(27, 47, 76) x ∈ C62

(1, 58, 34)(2, 59, 35)(3, 60, 36)(4, 61, 28)(5, 62, 29)(6, 63, 30)(7, 55, 31)(8, 56, 32)(9, 57, 33)(10, 67, 43)(11, 68, 44)(12, 69, 45)(13, 70, 37)(14, 71, 38)(15, 72, 39)(16, 64, 40)(17, 65, 41)(18, 66, 42)(19, 76, 52)(20, 77, 53)(21, 78, 54)(22, 79, 46)(23, 80, 47)(24, 81, 48)(25, 73, 49)(26, 74, 50)(27, 75, 51) x ∈ C34

(1, 34, 58)(2, 35, 59)(3, 36, 60)(4, 28, 61)(5, 29, 62)(6, 30, 63)(7, 31, 55)(8, 32, 56)(9, 33, 57)(10, 43, 67)(11, 44, 68)(12, 45, 69)(13, 37, 70)(14, 38, 71)(15, 39, 72)(16, 40, 64)(17, 41, 65)(18, 42, 66)(19, 52, 76)(20, 53, 77)(21, 54, 78)(22, 46, 79)(23, 47, 80)(24, 48, 81)(25, 49, 73)(26, 50, 74)(27, 51, 75) x ∈ C58

(1, 60, 35)(2, 58, 36)(3, 59, 34)(4, 63, 29)(5, 61, 30)(6, 62, 28)(7, 57, 32)(8, 55, 33)(9, 56, 31)(10, 69, 44)(11, 67, 45)(12, 68, 43)(13, 72, 38)(14, 70, 39)(15, 71, 37)(16, 66, 41)(17, 64, 42)(18, 65, 40)(19, 78, 53)(20, 76, 54)(21, 77, 52)(22, 81, 47)(23, 79, 48)(24, 80, 46)(25, 75, 50)(26, 73, 51)(27, 74, 49) x ∈ C35

(1, 35, 60)(2, 36, 58)(3, 34, 59)(4, 29, 63)(5, 30, 61)(6, 28, 62)(7, 32, 57)(8, 33, 55)(9, 31, 56)(10, 44, 69)(11, 45, 67)(12, 43, 68)(13, 38, 72)(14, 39, 70)(15, 37, 71)(16, 41, 66)(17, 42, 64)(18, 40, 65)(19, 53, 78)(20, 54, 76)(21, 52, 77)(22, 47, 81)(23, 48, 79)(24, 46, 80)(25, 50, 75)(26, 51, 73)(27, 49, 74) x ∈ C60

(1, 59, 36)(2, 60, 34)(3, 58, 35)(4, 62, 30)(5, 63, 28)(6, 61, 29)(7, 56, 33)(8, 57, 31)(9, 55, 32)(10, 68, 45)(11, 69, 43)(12, 67, 44)(13, 71, 39)(14, 72, 37)(15, 70, 38)(16, 65, 42)(17, 66, 40)(18, 64, 41)(19, 77, 54)(20, 78, 52)(21, 76, 53)(22, 80, 48)(23, 81, 46)(24, 79, 47)(25, 74, 51)(26, 75, 49)(27, 73, 50) x ∈ C36
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(1, 43, 76)(2, 44, 77)(3, 45, 78)(4, 37, 79)(5, 38, 80)(6, 39, 81)(7, 40, 73)(8, 41, 74)(9, 42, 75)(10, 52, 58)(11, 53, 59)(12, 54, 60)(13, 46, 61)(14, 47, 62)(15, 48, 63)(16, 49, 55)(17, 50, 56)(18, 51, 57)(19, 34, 67)(20, 35, 68)(21, 36, 69)(22, 28, 70)(23, 29, 71)(24, 30, 72)(25, 31, 64)(26, 32, 65)(27, 33, 66) x ∈ C76

(1, 78, 44)(2, 76, 45)(3, 77, 43)(4, 81, 38)(5, 79, 39)(6, 80, 37)(7, 75, 41)(8, 73, 42)(9, 74, 40)(10, 60, 53)(11, 58, 54)(12, 59, 52)(13, 63, 47)(14, 61, 48)(15, 62, 46)(16, 57, 50)(17, 55, 51)(18, 56, 49)(19, 69, 35)(20, 67, 36)(21, 68, 34)(22, 72, 29)(23, 70, 30)(24, 71, 28)(25, 66, 32)(26, 64, 33)(27, 65, 31) x ∈ C44

(1, 44, 78)(2, 45, 76)(3, 43, 77)(4, 38, 81)(5, 39, 79)(6, 37, 80)(7, 41, 75)(8, 42, 73)(9, 40, 74)(10, 53, 60)(11, 54, 58)(12, 52, 59)(13, 47, 63)(14, 48, 61)(15, 46, 62)(16, 50, 57)(17, 51, 55)(18, 49, 56)(19, 35, 69)(20, 36, 67)(21, 34, 68)(22, 29, 72)(23, 30, 70)(24, 28, 71)(25, 32, 66)(26, 33, 64)(27, 31, 65) x ∈ C78

(1, 77, 45)(2, 78, 43)(3, 76, 44)(4, 80, 39)(5, 81, 37)(6, 79, 38)(7, 74, 42)(8, 75, 40)(9, 73, 41)(10, 59, 54)(11, 60, 52)(12, 58, 53)(13, 62, 48)(14, 63, 46)(15, 61, 47)(16, 56, 51)(17, 57, 49)(18, 55, 50)(19, 68, 36)(20, 69, 34)(21, 67, 35)(22, 71, 30)(23, 72, 28)(24, 70, 29)(25, 65, 33)(26, 66, 31)(27, 64, 32) x ∈ C45

(1, 45, 77)(2, 43, 78)(3, 44, 76)(4, 39, 80)(5, 37, 81)(6, 38, 79)(7, 42, 74)(8, 40, 75)(9, 41, 73)(10, 54, 59)(11, 52, 60)(12, 53, 58)(13, 48, 62)(14, 46, 63)(15, 47, 61)(16, 51, 56)(17, 49, 57)(18, 50, 55)(19, 36, 68)(20, 34, 69)(21, 35, 67)(22, 30, 71)(23, 28, 72)(24, 29, 70)(25, 33, 65)(26, 31, 66)(27, 32, 64) x ∈ C77

(1, 64, 46)(2, 65, 47)(3, 66, 48)(4, 67, 49)(5, 68, 50)(6, 69, 51)(7, 70, 52)(8, 71, 53)(9, 72, 54)(10, 73, 28)(11, 74, 29)(12, 75, 30)(13, 76, 31)(14, 77, 32)(15, 78, 33)(16, 79, 34)(17, 80, 35)(18, 81, 36)(19, 55, 37)(20, 56, 38)(21, 57, 39)(22, 58, 40)(23, 59, 41)(24, 60, 42)(25, 61, 43)(26, 62, 44)(27, 63, 45) x ∈ C46

(1, 46, 64)(2, 47, 65)(3, 48, 66)(4, 49, 67)(5, 50, 68)(6, 51, 69)(7, 52, 70)(8, 53, 71)(9, 54, 72)(10, 28, 73)(11, 29, 74)(12, 30, 75)(13, 31, 76)(14, 32, 77)(15, 33, 78)(16, 34, 79)(17, 35, 80)(18, 36, 81)(19, 37, 55)(20, 38, 56)(21, 39, 57)(22, 40, 58)(23, 41, 59)(24, 42, 60)(25, 43, 61)(26, 44, 62)(27, 45, 63) x ∈ C64

(1, 66, 47)(2, 64, 48)(3, 65, 46)(4, 69, 50)(5, 67, 51)(6, 68, 49)(7, 72, 53)(8, 70, 54)(9, 71, 52)(10, 75, 29)(11, 73, 30)(12, 74, 28)(13, 78, 32)(14, 76, 33)(15, 77, 31)(16, 81, 35)(17, 79, 36)(18, 80, 34)(19, 57, 38)(20, 55, 39)(21, 56, 37)(22, 60, 41)(23, 58, 42)(24, 59, 40)(25, 63, 44)(26, 61, 45)(27, 62, 43) x ∈ C47

(1, 47, 66)(2, 48, 64)(3, 46, 65)(4, 50, 69)(5, 51, 67)(6, 49, 68)(7, 53, 72)(8, 54, 70)(9, 52, 71)(10, 29, 75)(11, 30, 73)(12, 28, 74)(13, 32, 78)(14, 33, 76)(15, 31, 77)(16, 35, 81)(17, 36, 79)(18, 34, 80)(19, 38, 57)(20, 39, 55)(21, 37, 56)(22, 41, 60)(23, 42, 58)(24, 40, 59)(25, 44, 63)(26, 45, 61)(27, 43, 62) x ∈ C66

(1, 65, 48)(2, 66, 46)(3, 64, 47)(4, 68, 51)(5, 69, 49)(6, 67, 50)(7, 71, 54)(8, 72, 52)(9, 70, 53)(10, 74, 30)(11, 75, 28)(12, 73, 29)(13, 77, 33)(14, 78, 31)(15, 76, 32)(16, 80, 36)(17, 81, 34)(18, 79, 35)(19, 56, 39)(20, 57, 37)(21, 55, 38)(22, 59, 42)(23, 60, 40)(24, 58, 41)(25, 62, 45)(26, 63, 43)(27, 61, 44) x ∈ C48

(1, 48, 65)(2, 46, 66)(3, 47, 64)(4, 51, 68)(5, 49, 69)(6, 50, 67)(7, 54, 71)(8, 52, 72)(9, 53, 70)(10, 30, 74)(11, 28, 75)(12, 29, 73)(13, 33, 77)(14, 31, 78)(15, 32, 76)(16, 36, 80)(17, 34, 81)(18, 35, 79)(19, 39, 56)(20, 37, 57)(21, 38, 55)(22, 42, 59)(23, 40, 60)(24, 41, 58)(25, 45, 62)(26, 43, 63)(27, 44, 61) x ∈ C65

(1, 70, 49)(2, 71, 50)(3, 72, 51)(4, 64, 52)(5, 65, 53)(6, 66, 54)(7, 67, 46)(8, 68, 47)(9, 69, 48)(10, 79, 31)(11, 80, 32)(12, 81, 33)(13, 73, 34)(14, 74, 35)(15, 75, 36)(16, 76, 28)(17, 77, 29)(18, 78, 30)(19, 61, 40)(20, 62, 41)(21, 63, 42)(22, 55, 43)(23, 56, 44)(24, 57, 45)(25, 58, 37)(26, 59, 38)(27, 60, 39) x ∈ C49

(1, 49, 70)(2, 50, 71)(3, 51, 72)(4, 52, 64)(5, 53, 65)(6, 54, 66)(7, 46, 67)(8, 47, 68)(9, 48, 69)(10, 31, 79)(11, 32, 80)(12, 33, 81)(13, 34, 73)(14, 35, 74)(15, 36, 75)(16, 28, 76)(17, 29, 77)(18, 30, 78)(19, 40, 61)(20, 41, 62)(21, 42, 63)(22, 43, 55)(23, 44, 56)(24, 45, 57)(25, 37, 58)(26, 38, 59)(27, 39, 60) x ∈ C70

(1, 72, 50)(2, 70, 51)(3, 71, 49)(4, 66, 53)(5, 64, 54)(6, 65, 52)(7, 69, 47)(8, 67, 48)(9, 68, 46)(10, 81, 32)(11, 79, 33)(12, 80, 31)(13, 75, 35)(14, 73, 36)(15, 74, 34)(16, 78, 29)(17, 76, 30)(18, 77, 28)(19, 63, 41)(20, 61, 42)(21, 62, 40)(22, 57, 44)(23, 55, 45)(24, 56, 43)(25, 60, 38)(26, 58, 39)(27, 59, 37) x ∈ C50

(1, 50, 72)(2, 51, 70)(3, 49, 71)(4, 53, 66)(5, 54, 64)(6, 52, 65)(7, 47, 69)(8, 48, 67)(9, 46, 68)(10, 32, 81)(11, 33, 79)(12, 31, 80)(13, 35, 75)(14, 36, 73)(15, 34, 74)(16, 29, 78)(17, 30, 76)(18, 28, 77)(19, 41, 63)(20, 42, 61)(21, 40, 62)(22, 44, 57)(23, 45, 55)(24, 43, 56)(25, 38, 60)(26, 39, 58)(27, 37, 59) x ∈ C72

(1, 71, 51)(2, 72, 49)(3, 70, 50)(4, 65, 54)(5, 66, 52)(6, 64, 53)(7, 68, 48)(8, 69, 46)(9, 67, 47)(10, 80, 33)(11, 81, 31)(12, 79, 32)(13, 74, 36)(14, 75, 34)(15, 73, 35)(16, 77, 30)(17, 78, 28)(18, 76, 29)(19, 62, 42)(20, 63, 40)(21, 61, 41)(22, 56, 45)(23, 57, 43)(24, 55, 44)(25, 59, 39)(26, 60, 37)(27, 58, 38) x ∈ C51

(1, 51, 71)(2, 49, 72)(3, 50, 70)(4, 54, 65)(5, 52, 66)(6, 53, 64)(7, 48, 68)(8, 46, 69)(9, 47, 67)(10, 33, 80)(11, 31, 81)(12, 32, 79)(13, 36, 74)(14, 34, 75)(15, 35, 73)(16, 30, 77)(17, 28, 78)(18, 29, 76)(19, 42, 62)(20, 40, 63)(21, 41, 61)(22, 45, 56)(23, 43, 57)(24, 44, 55)(25, 39, 59)(26, 37, 60)(27, 38, 58) x ∈ C71

(1, 67, 52)(2, 68, 53)(3, 69, 54)(4, 70, 46)(5, 71, 47)(6, 72, 48)(7, 64, 49)(8, 65, 50)(9, 66, 51)(10, 76, 34)(11, 77, 35)(12, 78, 36)(13, 79, 28)(14, 80, 29)(15, 81, 30)(16, 73, 31)(17, 74, 32)(18, 75, 33)(19, 58, 43)(20, 59, 44)(21, 60, 45)(22, 61, 37)(23, 62, 38)(24, 63, 39)(25, 55, 40)(26, 56, 41)(27, 57, 42) x ∈ C52

(1, 52, 67)(2, 53, 68)(3, 54, 69)(4, 46, 70)(5, 47, 71)(6, 48, 72)(7, 49, 64)(8, 50, 65)(9, 51, 66)(10, 34, 76)(11, 35, 77)(12, 36, 78)(13, 28, 79)(14, 29, 80)(15, 30, 81)(16, 31, 73)(17, 32, 74)(18, 33, 75)(19, 43, 58)(20, 44, 59)(21, 45, 60)(22, 37, 61)(23, 38, 62)(24, 39, 63)(25, 40, 55)(26, 41, 56)(27, 42, 57) x ∈ C67

(1, 69, 53)(2, 67, 54)(3, 68, 52)(4, 72, 47)(5, 70, 48)(6, 71, 46)(7, 66, 50)(8, 64, 51)(9, 65, 49)(10, 78, 35)(11, 76, 36)(12, 77, 34)(13, 81, 29)(14, 79, 30)(15, 80, 28)(16, 75, 32)(17, 73, 33)(18, 74, 31)(19, 60, 44)(20, 58, 45)(21, 59, 43)(22, 63, 38)(23, 61, 39)(24, 62, 37)(25, 57, 41)(26, 55, 42)(27, 56, 40) x ∈ C53

(1, 53, 69)(2, 54, 67)(3, 52, 68)(4, 47, 72)(5, 48, 70)(6, 46, 71)(7, 50, 66)(8, 51, 64)(9, 49, 65)(10, 35, 78)(11, 36, 76)(12, 34, 77)(13, 29, 81)(14, 30, 79)(15, 28, 80)(16, 32, 75)(17, 33, 73)(18, 31, 74)(19, 44, 60)(20, 45, 58)(21, 43, 59)(22, 38, 63)(23, 39, 61)(24, 37, 62)(25, 41, 57)(26, 42, 55)(27, 40, 56) x ∈ C69

(1, 68, 54)(2, 69, 52)(3, 67, 53)(4, 71, 48)(5, 72, 46)(6, 70, 47)(7, 65, 51)(8, 66, 49)(9, 64, 50)(10, 77, 36)(11, 78, 34)(12, 76, 35)(13, 80, 30)(14, 81, 28)(15, 79, 29)(16, 74, 33)(17, 75, 31)(18, 73, 32)(19, 59, 45)(20, 60, 43)(21, 58, 44)(22, 62, 39)(23, 63, 37)(24, 61, 38)(25, 56, 42)(26, 57, 40)(27, 55, 41) x ∈ C54

(1, 54, 68)(2, 52, 69)(3, 53, 67)(4, 48, 71)(5, 46, 72)(6, 47, 70)(7, 51, 65)(8, 49, 66)(9, 50, 64)(10, 36, 77)(11, 34, 78)(12, 35, 76)(13, 30, 80)(14, 28, 81)(15, 29, 79)(16, 33, 74)(17, 31, 75)(18, 32, 73)(19, 45, 59)(20, 43, 60)(21, 44, 58)(22, 39, 62)(23, 37, 63)(24, 38, 61)(25, 42, 56)(26, 40, 57)(27, 41, 55) x ∈ C68

We have that (C, ?) ∼= Z8
3 and Π ∼= Z4

3. The rank of this code is 11 and the dimesion of the kernel is 1. So, C is not linear as we knew.
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