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Construction by diagram and classification by invariant of surface-knot
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The construction and classification of surface-knots are fundamental
problems in surface-knot theory. The aim of this study is to construct surface-knots via diagrams
and classify them via invariants. We develop a method to present diagrams of 2-knots of triple point

number four via diagrams, and prove that a 2-knot has the triple point number four if and only if
it is ribbon-concordant to the 2-twist-spun trefoil knot. It is known that an oriented ribbon
surface-knot of genus one is presented by a virtual knot. We define three kinds of intersection
polynomials of a virtual knot, which are independent of the writhe polynomial, and give a
characterization of the polynomial and several properties on the connected sum. We also give a local
move called a Xi-move corresponding to the odd writhe of a virtual knot. Furthermore we introduce
virtualized Delta-, sharp-, and pass-moves and determine the invariants corresponding those local

moves.
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