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Given a functor F : C → D we can de�ne crn(F ) : Cn → D by crn(F )(X1, . . . , Xn) :=
thofibS⊂{1,...,n}(

∨
i/∈S Xi), where thofib is the total homotopy �ber (itera-

tively applying homotopy �ber of the diagram).

1.1

Write out the diagram de�ning cr2(F )

1.2

Use the fact thatDn(F )(X) ' hocoliml1,...,lnΩl1+...lncrn(F )(Σl1X, . . . ,ΣlnX)hΣn ,

to calculate ∂∗(idDGL) for ∗ = 1, 2.

1.3

For F : DGL→ DGL show that ∂n(F ◦Σ) = ∂n(F )∧Sn. Work out the Σn

action.
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2.1

Given a functor F : C → D we can de�ne

Tn(F )(X) = holim∅6=S⊂{1,...,n+1}F (X ? S)

where X ? Y = X × I × Y/(x, 0, y) ∼ (x, 0, y′), (x, 1, y) ∼ (x′, 1, y), note
X ? {1} = CX and X ? {1, 2} = ΣX. Use the fact that Pn(F )(X) =
holim(Tn(F )(X)→ Tn(Tn(F ))(X)→ . . .) to compute P1(idDGL).
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2.2

Show that the identity on ChQ is 1-homogeneous.

3

3.1

Use the fact that ∂2(idTop∗) ' S−1 with trivial Σ2 action, and the operadic

structure on ∂∗(idTop∗), to de�ne a product:

[ , ] : πkDn(X)⊗ πlDm(X)→ πk+l−1Dn+m(X)

Show that [x, y] = (−1)|x|·|y|[y, x].

3.2

Show that {Lie(n)}n∈N0 as de�ned in the lectures forms an operad in chain

complexes, and that algebras over it are exactly DGL.
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