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Proposition 3.3.2 The following properties are equivalent, for K : A — C and

k .
1. R4 K, with € as counit. Kl/ aﬁ’fl&‘ 2 Kan @/[{eﬂd)orl

2. (R,e€) is a right Kan extension of id along K that is preserved by all functors.

3. (R,e€) is a right Kan extension of id along K that is preserved by K.

PRrROOF. (1) = (2). Let u: SK — id. We look for p/ : S — R such that eop/ K = p.
Writing this equality as a string diagram, and plugging the unit 7, we see that y’ is
necessarily equal to R o Sy and that this definition of y’ fits. Let now F : A — A/,
and let p: HK — F. We see likewise that uR o Hn is the unique transformation
from H to F'R that fits.

(3) = (1). We apply the assumption that (KR, Ke) is a Kan extension, with
id : C — C. This yields a transformation 7 that satisfies one of the two laws of
adjunction. For the second one, we observe that v = e R o Rn satisfies the condition
€ o vK = € and hence v = id by uniqueness.
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