Problems 1
Due: Monday, 19 September 2022 before 17:00 EDT

P1.1 Let B and C be R-complexes. If the canonical morphism [id® 0]: B@C — B is an isomorphism,
then prove that C = 0.

P1.2 For any two R-complexes B and C, demonstrate that there exists an canonical isomorphism
¢BC: B®C — C@®B. Moreover, for any two morphisms 8: B — B’ and y: C — C’ of
R-complexes, prove that the diagram

cBC
C®B +—— B®C

y@BBl lﬁ@y
gB’,C’
C®B &— BocC
commutes.

P13 Let y: A — B and ¢: B — C be two morphisms. If ¢ v is an isomorphism and ¢ is a
monomorphism, then show that ¢ and y are both isomorphisms.

P1.4 Let ¢: B — C be a morphism, let 7: Bx¢cB — B and 7’: B x¢ B — B be the two canonical
morphisms of the fibred product, and let 8 : B — B x¢ B denote the unique morphism arising

the universal property of the fibred product that satisfies 78 = id® = 7’/ 8. Prove that the
following are equivalent:

(a) the morphism ¢ is a monomorphism,
(b) the morphism & is an isomorphism,
(c) the morphism & is an epimorphism,
(d) the morphisms 7 and 7’ are equal.
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