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that is an operation of parallel transport.
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Let X be a connected oriented compact manifold of dim n
H,(X,0X)=27Z, H,(X,0X;C) =C,

an orientation of X = a generator of H,(X,0X).
Poincaré duality isomorphisms:
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2. Let M’ be another compact oriented 2n -dimensional
manifold, L}, ..., L} its oriented compact

(2n — 2) -dimensional submanifolds transversal to each other
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[]

The same arguments work for L = U, L;, where L; are
oriented submanifolds of codimension 2 of S?"~! transversal to
each other, and F; are submanifolds of D?" transversal to each
other.

If n is odd, then the intersection form in Hn(DQ” N U By CM)
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The closest generalization of classical knots are pairs (S", K),
where K is a smooth submanifold diffeomorphic to S™ 2.

| suggest to allow transversal intersections of the submanifolds.
Other reasons:

1. In the classical dimension it is easy to be disjoint. Generic
submanifolds of codimension 2 in a manifold of dimension > 3
Intersect.

2. A link of an algebraic hypersurface H C C™ with n > 3
cannot be a union of disjoint submanifolds.
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Estimates of twisted homology

Sometimes one may want to get rid of twisted homology.

If twisted homology does not vanish itself, it may be desirable to
find something larger, but better understood.

We will show that often the dimensions of twisted homology are
estimated by the dimensions of untwisted ones.
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Proof. For n = 0: Since H,(C') = Ker ds/ Im 0,1, we have
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Lemma 2. Let P and () be fields, R C () a subring and
h : R — P aring homomorphism.
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Lemma 1. (The principal algebraic lemma of the Morse

d; .
theory.) Foracomplex C':--- — C; = C;,_1 — of finite
dimensional vector spaces over a field F’

2.

2n—+r

S=T

(—1)*"dimp H,(C) =

— 22””(—1)3_7’ dimp Cy — 1k 0,_1 — 1k 094

S=r

Lemma 2. Let P and () be fields, R C () a subring and
h : R — P aring homomorphism. Let

O ...

2.

2n+r

S=r

[]

—C, —Cy_1 — - — (1 — Cp be acomplex of
free finitely generated R -modules. Then for any n and r
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Theorem. Let X be a finite cw-complex, i : H{(X) — C* a
homomorphism. If Im ¢ C C* generates a subring R of C
and there is a ring homomorphism h : R — P, where P is a
field, such that hu(H, (X)) = 1, then
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