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Diagramtic approach for finite type invariants of welded links
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For each positive integer k, we introduce a new notion, Wk-move on welded
links, which induces an equivalence relation, Wk-equivalence, on welded links. One of the most
important properties of the Wk-equivalence is that it preserves the finite type invariants of welded

links of order at most k. We build a theory of Wk-move, may call Wk-clasper theory. And by using
this theory, we gave several results as follows: (1) For any positive integer n, the set of
Wk-equivalence classes of welded n-string links forms a group structure. (2) For any positive
integer k, the set of Wk-equivalence classes of welded 1-string links is classified by their
Alexander polynomial of degree at most k. 3 Milnor invariants, which are one of the most

important finite type invariants for welded links, can be characterized geometrically in terms of
Wk-equivalence.
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