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"natural"'

The functor - *W : Veat -> Vect ] leffaodyoint
functor Hom(W .

-) : Vest- >Vest J right adjoint
Pair of adjoint functors

Non-linear version : Set

Hom(XXY, 2) = How(X ,
Homl4 , 2))

Hom(- xY
,
-) = Homl- , HowlY , -Il

left-odig right-adij
dim(VW) = dimV + dimW

dim(Vaw) dinrCohimw)

dim :Verge IN "colegorification"
④ ∅ (IN, +, x)

Ranycommutativering Modp MON Hom (N . 2)
R

Hom(MEN , L)=- Hom (M
. Ho (N , L))



Category theory "Objects"
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Lef: A category C consists of a set/cless obj(C) ,
and A
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Ex : a category withane objectgives a monoid

End
,
(x) : = Hom

,
(X , X)

is a manvid

[composition ,
obsociative

, unital]
U

#gan : a category is a monoid with
many objects ."

Examples : Sets , Vecty ,
todis

, Grp , Rings , Manifolds , Top spaces,
…
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A = { * ] → B

elements in B f monic#f one-bo-one4n1x
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Ex : In Sets

ex
,
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Exercise.

A : B 5 C

Pe
f : B - C epi/epimophim if Fgig : [-Di

grof = goof → g 、
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二

BtC : D
Rem : "Reverse arrows" Ex : In Sets , Ef onto

o : In ring : Ea

giin miny !
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not in set,
not outo !
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Intel object Is. t . VA Eobj()
7) I- A (Hou (]

,
A)l = 1

Final object : T s .t. FA

7.). A - T IHouIA
,
ill = 1

Ex : In Sets
, I initial

↑ Unique up to unique
ison if they[* ] final exist.

Zero object : both initial a final.
If O is a zero object , the A ,

B


