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In this studies, we obtain several results about relationships among local
moves and invariants of knots. (1) We show that the pass move is an unknotting operation for welded
knots. (2) We give a partial answer about the realization problem of Conway polynomials for a welded

knot of pass unknotting number one. (3) We give a characterization of the writhe polynomial for a
virtual knot in terms of shell moves. We also generalize it for 2-component virtual links. (4) We
obtain an invariant of a closed oriented 3-manifold via its virtual knot diagram presentation and
local moves.
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