Quandle Cocycle Invariants and

T heir Application to Surface Knots
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Quandle

OO0 XO0D0O00O00OOx: X x X — XUO0OO
Dodododod, quandled O OO
QL) Vze X, zxz==zx

(Q2) Vz,y € X, d1z € X s.t.

T = z*Y
(Q3) Vz,y,z € X,

4 |:| 2
Ry = (Zp,*), p: 00O

r*xy=2y—x (Mod p)

\dihedral quandle




Coloring
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Color of triple points

C : DO XUOODO coloring
DOO300 ¢t 000O0

Col(t) = (C(a),C(8),C(7)) € X3
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Quandle cohomology

XU quandlel GO Abell U
CYX:G)000 6: X" —-@Goooon
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Tht1s- - - 737n—l—1)>-
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Mochizuki’s 3-cocycle
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Quandle cocycle invariant

F:O000oooD : pO0O0O0O
C : quandle X [0 0O 0O coloring
0 cZ3(X;:G)OOoOO

Wy(C) = [16(Col(t))*®) € G
t
O000000e()0¢000

Py(D) = %WQ(C) c z|G]

(100 Carter et al '99(]
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T wist-spin

KOOOOO Ko KO tangle

T"(K)O K O r-twist-spin



Torus knot

T(m,n)0 (m,n)-torus knot
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Pretzel knot

P(p1,...,pm)0
alternating odd pretzel knot
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