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Let Ny, Ny, M be smooth oriented manifolds such that dimN; + dimNs; + 1 = dimM, and assume moreover that Ny, N,
are closed. Let ¢;, ¢ = 1,2, be smooth mappings of N; to M such that Im¢; N Imgy = (). The classical linking number
lk(¢1, ¢2) is defined only if ¢1.[N1] = ¢ [No] = 0 in H.(M) or in H.(M,0M); or if ¢1.[IN1] = ¢a.[No] are torsion classes.

We generalize linking numbers to the case of ¢1,[IN1], ¢2.[INo] with arbitrary homology classes. This new invariant
is called an “affine linking invariant” alk. When [k is defined, alk is a splitting of [k into a collection of independent
invariants and it projects to [k under augmentation. This alk is a universal Vassiliev-Goussarov invariant of order < 1.
When N; = N, = S! and M is three-dimensional this is related to the works of Kalfagianni, Kirk-Livingston, and
Schneiderman. (Received October 26, 2005)



