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Pfu of cut. finds similarity/abstracts two off

ag . structures .

monoid Il order theory
m(X,y) Xey

5 ↑
ag .top logic ptq

-

·

Ifn: Monoid is a set equipped with

- a tiny operation ---- MxM -> M
(a, b) read or ab,

- a distinguished element
,
the identity element,

eM (or 1m
.
1)

subject to the followingaxioms
· XX X . e = e. x = X

· Exyz X. (y . 2) = (xy) · 2 ~ the order in which

you multiply is

inconsequential.

Examples· (Not , 0) is a monoid so are (2 +,0)
,

F(Q
,
+, 0)but also (Q,

·

, 1)= commutative

· Lists (adic) ,
concatenate

,
(1) mon comm at #b

as lists.



#(Order) P. Set equipped with a binaryslation
subject to the conditions

· ExeP X = X

· ExyzeP xy & yez => X*2

Examples: (N ,
0x12.-) total , linear order

Aset
,
(P(A)

,

= ) A-BE XA = XeB.

partial order&

/powerset of A.
Some disconce that this should be an

admissible or elementary operation of Set Theory

LEM + Powerset=> Boolom Topos

Inhab) LEM-functions= > Powerset.

[nhab] JPC) # F functions and set of truth values

They're both antisymmetric though .
xzy & yex => X =

This fails if you order suthing wit

some into while disregarding other into.

eg order ppt wit birth year.

Fair of unequal pre with same birth year/day.

Category theory cuptures the similarity

between the two definitions



Collect all finite sets "in a box
.

"

AfeB
* = A B

B& C

* ide : -A stdeidof = f
2 + X

We'd like ((Finset
, of , ide) isad

But here I needed an identity for each object

whereas
,

in monoids I required a unique identity
-- ech

.

There is a second problem
,

Composition of functions is defined only

for consecutive functions

whereas in monoids , one can multiply//any pair of elements

(These objections lose its force if we consider

(Aut(A) = functions A-A ,
o

, ida) which is a movoid
- -
- -

[Monoid Category



* A class is like a very

#En A category C consists of
very very big set

- a class of objects ,
A

,
B

,
C ... - To or ob3

- a class of morphisms , fig ,
h - - Ja or mort

Carrows)

Such that :

· Every arrow has unique domain codomain A
target dint colt

· Every object has a distinguished identity arrow

idx : X- X

· Every Pair X*. Y &2 ve X 22

Subject to the following axious :

it Identity Xo o XeLxiom

Y Y

1y of = f gof foXX = f

i) Associativity X +,yq,2n
axiom

ho(gof) -Chog)of hog



Given X ,YeGo
,

we denote with G(X ,Y)

the class of arrows "from X to Y"

3(x ,Y) = 3 + = x -y) = 2 +% : (*)

Emks

i) The classes T(X,Y) for XY varying in Go
,

are pairwise disjoint.

That's because dow
,
cod are functions Y, %o

and hence have uniquely defined outputs.

Therefore
,

X+Y In % = 1x + 1y in E2

meaning I
: To - T2
X m Ix is Injective

i) "Composition of arrows" is a partial function,

defined exclusively on "consecutive" arrows

E + 3 - S

(3- ((7 , g) : cod + = dang)



Examples :

i) Consider finite sets and functions between then

or better, w = (G1 , . . . , n 3)neN

and functions between them

--2

3X ·

Z

Every set has an identify function fixn : id(i) = i

Fin has fing = finite sets of the form

[1 ... n3 for neN

Fine = functions

Identifies as above

Composition of arrows = Comp of funct



Grp = /Groups , group hours

Vect = (Vector Spaces , brear funts)
:

-


