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1 (a) Define: (i) spectrum, (ii) map of spectra, (iii) Q-spectrum, (iv) cell spectrum.

(b) For an Q-spectrum E, define E, and E*, the (reduced) homology and coho-
mology theories on based spaces. (You do not have to give the definition of homology or
cohomology theory or prove that your answer specifies one.)

(c) Let D and E be cell Q-spectra, what is the relationship between:
(i) The set of maps of spectra from D to E.
(ii) The set of maps in the stable category from D to E.

(iii) The set of maps of cohomology theories on based spaces from D* to
E*.

Please be as specific as you can. (You do not have to provide proofs.)

2 Let U be a universe, X a compact unbased space, and f: X — L(U) a map from
X to the space of linear isometries from U to R*°. Let Z be an indexing set for U, and let
F be a flag subordinate to X.

(a) Write the definition of the point-set functor X X\ (—) from Z-spectra to spectra
(for this data).

(b) Given g: Y — L(R*), let h: Y xX — L(U) be the map that sends (y,z) € Y x X
to gy o fo:U — R*>. Show that there is a natural isomorphism in the stable category
YXNXN(=)Z Y xX)N(—).

3 (a) Define ring spectrum and commutative ring spectrum.

(b) Let X be a space and E a ring spectrum. Show that F(X,FE) is a ring
spectrum.

4 Let E be a connective spectrum with mgF = Z.
(a) Show that if X is an (n—1)-connected based space and n > 2, then £, X = 7, X.

(b) Show that if f:Y — Z is a map of simply connected spaces that induces an
isomorphism on E-homology, then f is a weak equivalence.

[You may assume the Whitehead theorem for ordinary homology.]
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5 Let D be a spectrum that is not a wedge summand (in the stable category) of a
wedge of finite spectra. Show that there is a spectrum E and a non-trivial map in the
stable category D — FE that induces the zero map of the associated homology theories.
(Hint: Construct E as a cofiber X — D with X a wedge of finite spectra.)

END OF PAPER
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