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Supplement to: Tangle Embeddings and Quandle Cocycle Invariants

by: Kheira Ameur, Mohamed Elhamdadi, Tom Rose, Masahico Saito, Chad Smudde

This file contains tables of quandle cocycle invariants used in the above mentioned paper Tangle

Embeddings and Quandle Cocycle Invariants.
The tables are part of calculations performed by C. Smudde, and a more extensive database is

available at http://shell.cas.usf.edu/quandle/.
The cocycles used for the dihedral quandles R3, R5 and R7 are those described in Example 5.4

of the above mentioned paper:

ψ(x, y, z) = (1/p)(x− y)[ (2zp
− yp) − (2z − y)p ] (mod p).

For the other Alexander quandles Zp[t]/(t
2
− t + 1), the cocycles f(x, y, z) = (x − y)(y − z)p

were used as indicated in the tables. These cocycles take values in the same ring Zp[t]/(t
2
− t+ 1).
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R3 R5 R7

31 9 + 18u 25 49

41 9 25 + 50 [u3 + u2] 49

51 9 25 + 50 [u+ u4] 49

52 9 25 49 + 98 [u3 + u5 + u6]

61 27 25 49

62 9 25 49

63 9 25 49

71 9 25 49 + 98 [u+ u4 + u2]

72 9 25 49

73 9 25 49

74 9 + 18u 25 + 50 [u3 + u2] 49

75 9 25 49

76 9 25 49

77 9 + 18u 25 49 + 98 [u4 + u2 + u]

81 9 25 49

82 9 25 49

83 9 25 49

84 9 25 49

85 9 + 18u2 25 49 + 98 [u4 + u2 + u]

86 9 25 49

87 9 25 49

88 9 125 49

89 9 125 49

810 27 25 49

Table 1: Quandle 3-cocycle invariants for knots up to 810 for dihedral quandles
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R3 R5 R7

811 27 25 49

812 9 25 49

813 9 25 49

814 9 25 49

815 9 + 18u2 25 49

816 9 25 + 50 [u2 + u3] 49 + 98 [u6 + u3 + u5]

817 9 25 49

818 9 + 36 [u+ u2] 25 + 50 [u+ u4] 49

819 9 + 18u2 25 49

820 27 25 49

821 9 + 18u2 25 + 50 [u4 + u] 49

91 27 25 49

92 9 + 18u2 25 + 50 [u+ u4] 49

93 9 25 49

94 9 + 18u2 25 49 + 98 [u+ u4 + u2]

95 9 25 49

96 27 25 49

97 9 25 49

98 9 25 49

99 9 25 49

910 9 + 18u 25 49

911 9 + 18u2 25 49

912 9 25 + 50 [u+ u4] 49 + 98 [u2 + u+ u4]

913 9 25 49

914 9 25 49

915 9 + 18u2 25 49

916 9 + 18u2 25 49

917 9 + 18u 25 49

918 9 25 49

919 9 25 49

920 9 25 49

Table 2: Quandle 3-cocycle invariants for knots for 811 − 920 for dihedral quandles
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R3 R5 R7

921 9 25 49

922 9 25 49

923 27 25 + 50 [u+ u4] 49

924 27 25 + 50 [u2 + u3] 49

925 9 25 49

926 9 25 49

927 9 25 343

928 9 + 18u2 25 49

929 9 + 18u 25 49

930 9 25 49

931 9 25 + 50 [u+ u4] 49

932 9 25 49

933 9 25 49

934 9 + 18u2 25 49

935 27 + 54u 25 49

936 9 25 49

937 45 + 18 [u2 + u] 25 + 50 [u3 + u2] 49

938 9 + 18u 25 49

939 9 25 + 50 [u3 + u2] 49

940 9 + 18u2 25 + 150 [u2 + u3 + u+ u4] 49

941 9 25 637 + 294 [u4 + u2

+u+ u5 + u3 + u6]

942 9 25 49 + 98 [u5 + u6 + u3]

943 9 25 49

944 9 25 49

945 9 25 49

946 45 + 18 [u+ u2] 25 49

947 27 + 54u2 25 49

948 27 + 54u 25 49

949 9 25 + 150 [u+ u4 + u3 + u2] 49

Table 3: Quandle 3-cocycle invariants for knots for the remaining 9 crossing knots for dihedral
quandles
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Z2[t]/(t
2
− t+ 1) Z3[t]/(t

2
− t+ 1) Z5[t]/(t

2
− t+ 1) Z7[t]/(t

2
− t+ 1)

f = (x− y)(y − z)2 (x− y)(y − z)3 (x− y)(y − z)5 (x− y)(y − z)7

31 16 + 48ut 243 + 486u(2t+2) 625 + 3750 [u(t+3)+ 117649

u(4t+2) + u(3t+4) + u(2t+1)]

41 16 + 48ut 81 625 2401

51 16 81 625 2401

52 16 81 625 2401

61 16 81 243 + 486u(t+1) 2401

62 16 81 625 2401

63 16 81 625 2401

71 16 81 625 2401

72 16 + 48ut 81 625 2401

73 16 + 48ut 81 625 2401

74 16 243 + 486u(t+1) 625 2401

75 16 81 625 2401

76 16 81 625 2401

77 16 729 625 2401

81 16 + 48ut 81 625 2401

82 16 81 625 2401

83 16 81 625 + 3750 [u(t+3)+ 2401

u(4t+2) + u(3t+4) + u(2t+1)]

84 16 + 48ut 81 625 2401

85 64 243 + 486u(t+1) 625 + 3750 [u(t+3)+ 117649

u(4t+2) + u(3t+4) + u(2t+1)]

86 16 81 625 2401

87 16 81 625 2401

88 16 81 625 2401

89 16 81 625 2401

810 64 729 15625 117649

Table 4: Quandle 3-cocycle invariants for knots up to 810 for some Alexander quandles

5



Z2[t]/(t
2
− t+ 1) Z3[t]/(t

2
− t+ 1) Z5[t]/(t

2
− t+ 1) Z7[t]/(t

2
− t+ 1)

f = (x− y)(y − z)2 (x− y)(y − z)3 (x− y)(y − z)5 (x− y)(y − z)7

811 16 + 48ut 729 625 + 3750 [u(3t+4)+ 117649

+u(2t+1) + u(4t+2) + u(t+3)]

812 16 81 15625 2401

813 16 + 48ut 81 625 2401

814 16 81 625 2401

815 64 243 + 486u(t+1) 625 + 3750 [u(2t+1)+ 117649

u(3t+4) + u(t+3) + u(4t+2)]

816 16 81 625 2401

817 16 81 625 2401

818 64 + 192ut 729 + 2916u(2t+2) 90625 + 75000 [u(t+3)+ 2401

+2916u(t+1) u(4t+2) + u(3t+4) + u(2t+1)]

819 16 243 + 486u(t+1) 625 + 3750 [u(2t+1)+ 117649

u(3t+4) + u(t+3) + u(4t+2)]

820 64 729 15625 117649

821 64 243 + 486u(t+1) 625 + 3750 [u(2t+1)+ 117649

u(3t+4) + u(t+3) + u(4t+2)]

91 16 + 48ut 729 625 + 3750 [u(2t+1)+ 117649

u(3t+4) + u(t+3) + u(4t+2)]

92 16 243 + 486u(2t+2) 625 2401

93 16 81 625 2401

94 16 243 + 486u(2t+2) 625 2401

95 16 81 625 + 3750 [u(2t+1)+ 2401

u(3t+4) + u(t+3) + u(4t+2)]

96 16 + 48ut 729 625 + 3750 [u(2t+1)+ 117649

u(3t+4) + u(t+3) + u(4t+2)]

97 16 729 625 2401

98 16 81 625 2401

99 16 81 625 2401

910 16 729 625 2401

Table 5: Quandle 3-cocycle invariants for knots for 811 − 910 for some Alexander quandles
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Z2[t]/(t
2
− t+ 1) Z3[t]/(t

2
− t+ 1) Z5[t]/(t

2
− t+ 1) Z7[t]/(t

2
− t+ 1)

f = (x− y)(y − z)2 (x− y)(y − z)3 (x− y)(y − z)5 (x− y)(y − z)7

911 16 729 625 2401

912 16 + 48ut 81 625 2401

913 16 + 48ut 81 625 2401

914 16 + 48ut 81 625 2401

915 16 729 625 2401

916 64 243 + 486u(t+1) 625 + 3750 [u(2t+1)+ 117649

u(3t+4) + u(t+3) + u(4t+2)]

917 16 243 + 486u(t+1) 625 2401

918 16 81 625 2401

919 16 81 625 + 3750 [u(2t+1)+ 2401

u(3t+4) + u(t+3) + u(4t+2)]

920 16 81 625 2401

921 16 + 48ut 81 625 2401

922 64 81 625 2401

923 16 + 48ut 729 625 + 3750 [u(2t+1)+ 117649

u(3t+4) + u(t+3) + u(4t+2)]

924 64 729 15625 117649

925 64 81 625 2401

926 16 81 625 2401

927 16 81 625 2401

928 64 243 + 486u(t+1) 625 + 3750 [u(2t+1)+ 117649

u(3t+4) + u(t+3) + u(4t+2)]

929 16 243 + 486u(2t+2) 625 + 3750 [u(2t+1)+ 117649

u(3t+4) + u(t+3) + u(4t+2)]

930 64 81 625 2401

Table 6: Quandle 3-cocycle invariants for knots for 911 − 930 for some Alexander quandles
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Z2[t]/(t
2
− t+ 1) Z3[t]/(t

2
− t+ 1) Z5[t]/(t

2
− t+ 1) Z7[t]/(t

2
− t+ 1)

f = (x− y)(y − z)2 (x− y)(y − z)3 (x− y)(y − z)5 (x− y)(y − z)7

931 16 81 625 2401

932 16 81 625 2401

933 16 81 625 2401

934 16 243 + 486u(2t+2) 625 2401

935 16 + 48ut 729 625 2401

936 64 81 625 2401

937 16 + 48ut 729 625 2401

938 16 243 + 486u(2t+2) 625 + 3750 [u(2t+1)+ 117649

u(3t+4) + u(t+3) + u(4t+2)]

939 64 81 625 2401

940 64 + 192ut 243 + 486u(t+1) 625 + 3750 [u(2t+1)+ 117649

u(3t+4) + u(t+3) + u(4t+2)]

941 64 81 625 2401

942 64 81 625 2401

943 64 81 625 2401

944 64 81 625 2401

945 64 81 625 2401

946 16 729 625 2401

947 16 729 625 2401

948 16 729 625 2401

949 64 81 625 2401

Table 7: Quandle 3-cocycle invariants for knots for the remaining 9 crossing knots for some Alexan-
der quandles
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