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Chapter 5. Test

Exercise 8. (ii). Prove that (f × h) ◦ (g × k) = (f ◦ g) × (h ◦ k)

e′ c d

e × e′ a × c b × d

e a b

k h

g×k f×h

g f

Proof. Consider that there’s a unique arrow (f ◦ g) × (h ◦ k) : e × e′ −→ b × d such that
the diagram:

e′ d

e × e′ b × d

e b

h◦k

(f◦g)×(h◦k)

f◦g

commutes. Now, for the first diagram,

πd ◦ (f × h) ◦ (g × k) = πd ◦ ⟨f ◦ πa, h ◦ πc⟩ ◦ ⟨g ◦ πe, k ◦ πe′⟩
= h ◦ πc ◦ ⟨g ◦ πe, k ◦ πe′⟩
= h ◦ k ◦ πe′

And in a similar way πb ◦ (f × h) ◦ (g × k) = f ◦ g ◦ πe, so the diagram:

e′ d

e × e′ a × c b × d

e b

h◦k

g×k f×h

f◦g

commutes. By the uniqueness of (f ◦ g) × (h ◦ k) we have that (f × h) ◦ (g × k) =
(f ◦ g) × (h ◦ k).
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