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1. (FEW) Determine all the n X n matrices in rational canonical form over R with minimal poly-
nomial A\? + 1.

2. (PR5$%) Prove the injective case in The Short Five Lemma.

3. (The Five Lemma) Suppose we have the following commutative diagram of R-module homo-
morphisms with exact rows.

M1 — M2 — M3 — M4 — M5

Al O fl O fsil O fal O f5l

N1 —_— N2 — N3 — N4 — N5

f g
O—>M1—>M—>M2—>0

and there exists k : M — M, such that kf = 1,;,. Show M is isomorphic to My & M.

5. Let P;, 2 € I, be R-modules.
(a) (HEH) Show that if ®;crP; is projective then P; is projective for each i € I.
(b) (#&I&) Show that if P; is projective for each i € I then @;c;P; is projective.

6. (BEA) Show that Q is not a projective Z-module.



