Operads and Loop Space Machinery Seminar
Week 3: Ezercises
J.D. Quigley

(1) Show that the category of endofunctors of C is a monoidal category.

(2) Let F': C = D : G be an adjunction. Show that the composition GoF : C — C
is a monad in C.

(3) Let O be the Barratt-Eccles operad from last week, and let C' be its associated
monad from Construction 3.2. Let X = S! be the circle. What is F,CX?
Compute the mod 2 homology of the filtration quotient FoC'X/F;CX.

(4) Let F : C — C : G be an adjunction, and let C' be a monad in C. Show that
FCG is a monad in C.

(5) For Proposition 3.4 of the lecture notes this week, we needed to define a map
X : Cp X — QC,_1XX such that a,, = (Qa,—1%)8,. Let ¢ € O,(4), let
r € X/ andlet t € I. Write ¢, = . x ¢, : J x J"71 — J". Let ry,...,r;, in
order, denote the indices r such that ¢ € ¢/.(J). Define 3, by

* if t¢ulie(J),
[Bule, @)](t) = § (en”s vy (@, 81), o (@ 80) i 6 (sg) =11 < g <,
and t ¢ c.(J) for r ¢ {r,}.
(a) Show that £, is well-defined and continuous.
b) Show that Qa, 130 3, = a, : C, X — Q"¥"X.
c¢) Show that 3, is a morphism of monads.
ead Section 7 of May’s “The geometry of iterated loop spaces”.
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