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Objectpart and a arrow part functorial action
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Let ID CD is the product
category

xD objects are pairs X Y

Sit E C Y ED

f x y X Y

f X x in e

fai yay in D

Exercise that there exists an identity fueorphism

and morphism in XD compose

Let C D be categories

C D functor category

objectsTrefunctors F D

arrows are Taural transformations

FIT
The category of categories called CAT

with objects are categories D

what are the morphisms Too
D



The Olenategory
For a category we call P the category

where objects are

ObjCAP Obj a

the arrows are reversed meaning

OP AB B A

hompop AB home BA

fore A B f B A

C A B D FAF
IX C AB E AX BX

f cosy f e

A x x B EM A B

e f

inset f Xg A Xx f g x



A functorial action hastype
I TCAB FA FB

Hauset extends to a covariant functor

f A B x a Set Covariant

1 11 A inset

the houset extends to a conciantfunctors

Eggs
c set if Sigcally

of morphisms Contravariant

f B e f x C A X e B X

6 If FA FB

this lives in
c otherwise you can't define the functor

Example of Duality in Categorytheory

hasproducts hascoproducts

X Xxy y x Xty y
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