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1. Introduction

In 1926, J. W. Alexander [3] showed that the homology groups of X deter-
mined the homology groups of ¥ — X whenever X was embedded in S¥. In
[4], Peterson showed how the stable primary cohomology operations in X
determine those of 8° — X. In this paper, we show how the stable sec-
ondary cohomology operations in X determine those of S¥ — X.

Heuristically, if ® is a secondary cohomology operation defined on the
kernel of 6 with values in the cokernel of ¢’ (i.e., corresponding to the rela-
tion 6’8 = 0), then the dual of ® will be a secondary cohomology operation
defined on the kernel of x(6’) with values in the cokernel of x(6) (i.e., corre-
sponding to the relation x(6)x(6') = x(6'8) = 0), where x is the involution
in the Steenrod algebra (see [4]). If & is nonzero in X, then the dual of
® will be nonzero in 8” — X. As in [4], this will be used to prove “nonem-
bedding theorems.”

We will state and prove our theorem in the language of J. F. Adams ([1]
or [2]). One of the key steps in the proof is the fact that the two formulas
in [5] are “dual’ to each other.

2. Secondary cohomology operations

In this section, we recall Adams’s definition of stable secondary cohomology
operations with coefficients Z, , [2].

Let (d, 2z, m) be such that d:C; — Cy, 2¢Cy,d(z) = 0, where C; and
Cy are free graded modules over the Steenrod algebra A. Let ¢, and c,,
r =1, ---, R, be bases for Cp and C; respectively, and let deg ¢ = 0,
degc, = ¢q(r), degd = 0, and degz = n + 1. Let

e:Co— HXX) (=20 HY(X; Zy))

be a map of degree m. Then ® is a secondary cohomology operation asso-
ciated with (d, 2, m) if it satisfies the following four axioms:

1. ®(¢) is defined if ed = 0.
2. ®(e) e H""(X) /2 Ey o, H" P 7(X), wherez = D i a,cr .
3. If fiX —Y, and ¢:Cy — H*(Y), then
®(f*e) = f*o(e) e H" (X)) /D0y 0 H"O7H(X).
4., Let (X, Y) be a pair, and let ::Y — X, and j: X — (X, Y) be the
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