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Exercise 01

If C and D are categories and C is small, show that functors F,G : C → D, together
with natural transformations α : F ⇒ G form a category. It is part of the exercise to
determine the composition and identity morphism.

Exercise 02

Show that in Ab the equaliser of two arbitrary morphisms f and g always exists and is
given by the kernel of f − g. Then show that also in Set equalisers always exist.

Exercise 03

Let F : C → D and G : D → C be two functors and let ε : idC → GF and δ : FG → idD
be natural transformations such that the compositions

F
C 7→F (ε(C))−−−−−−−→ FGF

C 7→δ(F (C))−−−−−−−→ F and G
D 7→ε(G(D))−−−−−−−→ GFG

D 7→G(δ(D))−−−−−−−→ G

are the identity transformations on F and G respectively. Then show that

η(C,D) : D(F (C), D)→ C(C,G(D)), ϕ 7→ G(ϕ) ◦ ε(C)

is an adjunction η : F a G.

Exercise 04

Determine the initial and terminal objects in Set and Ab. Conclude that right adjoints
do not preserve colimits in general.

Exercise 05

Show that if F : C → Set is representable, then the object of C that represents F is
uniquely determined up to isomorphism.


