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Abstract

Knot theory is an important branch of topology. Virtual knot theory is a generalization of classical
knot theory, and its research is carried out through a graphic theory. The virtual knot polynomial
refers to a class of virtual knot invariant expressed by polynomials, such as the Arrow polynomial
and the Wriggle polynomial. The affine index polynomial is a univariate polynomial defined by the
integer label of a virtual knot graph. In this paper, we mainly calculate affine index polynomials for
a special class of virtual knots. According to the rules of Cheng coloring, we will integer label each
arc of the virtual knot graph and calculate the index value of each classical crossings, and then get
the expression of the affine index polynomial of this special virtual knot.
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Figure 1. Classical and virtual crossings
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Figure 2. Reidemeister moves
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Figure 3. Crossing signs
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Figure 4. Labeling around crossing
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Figure 5. Virtual knot vK
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Figure 7. Cheng coloring of C,-C, ,
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Figure 8. Cheng coloring of C!, C?, C’, C!, C?, C/(1<i<n-1)
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Table 2.sgnand W, valuesof Cf, C?, C°, C!, C°, C’(l1<i<n-1)
#2.Cl. ClCPyCly GOy Ci(I<i<n-1)Kysgn EFW, &

Cl(1<k<6) (o c? c? Cy c’ c’
sgn(Ci") -1 -1 +1 -1 +1 +1
W, (CF) 0 -1 -1 -1 -3 0
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