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1. Compute ∂3 from the de�nition.

2. Show that Pn commutes with �nite limits, and �ltered colimits

3. Show that Pn(F ◦ Σ) ' Pn(F ) ◦ Σ and Pn(Ω ◦ F ) ' ΩPn(F ). Find

∂∗(Ω), and ∂∗(Σ).

4. Show that Pn(F ◦ Sq) = Pbn
2
c(F ) ◦ Sq, where Sq(X) = X ∧X. Find

∂∗(Sq).

In the following functors are between spaces and reduced. The following

are some of the key observations in Sarah Yeakel's proof of the chain rule.

e. Let
∨

n : Cn → C be (X1, . . . , Xn) 7→
∨n

i Xi. Show that

cr2(F )(X1, X2) = cr
(2)
1

(
cr

(1)
1

(
F ◦

∨
2

))
(X1, X2),

where cr
(i)
1 is apply the �rst cross e�ect to the i'th coordinate.

f. Show that there is a map F ◦ cr1(G)→ cr1(F ◦G)

From here one construct maps

crk(F )(crn1(G), . . . , crnk
(G))→ crn1+...+nk

(F ◦G)

These induces maps ∂k(F ) ∧ ∂n1(G) ∧ . . . ∧ ∂nk
(G)→ ∂n1+...+nk

(F ◦G).

VII. Show that for ∆2 : L2 � H2 : cr2 then cr2 ◦∆2 ' id.
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