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7. Diagram categories and functor categories

Diagram category CD for diagram D and category C
has graph maps F,G : D → C as objects
and natural transformations σ : F → G as morphisms. Composition:
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Functor category: Category D, functors F,G, . . .

Example: Linear representations of a group G are objects R : G→ L
of the functor category LG for the one-object group category G,
so group homomorphisms R : G→ L(V, V )∗ = AutV = GL(V ).

The morphisms are intertwiners or equivariant maps τ : R1 → R2,

so ∀ g ∈ G , V1
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E.g., G = S3, V1 = R3 = Span{e1, e2, e3}, R1(π) : ei 7→ eπ(i).

V2 = R2 = Span{e2−e1, e3−e2}, R2(π) : (ei+1−ei) 7→ (eπ(i+1)−eπ(i))
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