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In both categories, isomorphism classes of objects are called order types.

Each poset (X, <) is a category, in which X is the set of objects
and for any a,be X with a <b there is a unique morphism a — b.

If a <b is false, then there is no morphism a — b.
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F(idA) ZidF(A) for any AEOb(C)

Example. Forgetting functor from the category of rings to the category of sets.

Similar more general example:

forgetting functor from a category of set with an additional structure to the category of

sets.

Any reasonable general construction converting a set to other set can be upgraded to
functor.

a
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forany Ac X, f(A)cY and, therefore, f(A) e P(Y) and
forany BcY, f1(B)c X and, therefore, f~1(B) e P(X).

Exercise 1. Prove thatif f: X - Y and ¢g:Y — Z are maps, then
(gof)s=gxofs.

Exercise 2. Formulate and prove a similar identity for (go f)*.
f. is a part of functor “Power set”. It could be denoted as P(f).

But what is f*7 It has a “wrong’ direction, not like in the definition of functor above.
This is a contravariant functor. Above we defined covariant functors.
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Exercise 2. Formulate and prove a similar identity for (go f)*.
f+ is a part of functor “"Power set”. It could be denoted as P(f).

But what is f*7 It has a “wrong’ direction, not like in the definition of functor above.
This is a contravariant functor. Above we defined covariant functors.

f+« is a covariant functor, while f* is a contravariant functor.
A contravariant functor C' - D is

a (covariant) functor from C' to the category dual to D.
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