
 

EI.IE ne.nmnai
First real assynnet due Sep9

0H Fri 93 10io 2

3pmDRL3E6MIextbookIsaacsAlyehm a graduate course

Course website

also Canvas gradescope
checkemail

Grady HW 30 drop 2

Midhm 30 in class

Final 40

Seminars Algebra GaloisThy Alg Geom

MathPhysics To Th
MF 3 30 5



Beachy flaybaiastrate
Algebra sets w operatorssatisfy

identits

Def if A is a set an n any operation
on A

is a function A A
Conventionally A

AIffes
O ary operator

3 A an
element of A

7 any
operator A A

binary operator
AXA A

a b a b
a b

Fb

Binary operators generally the main
focus

Def A magma is a set M w binaryoperatorMxM M

Def A
homomorphism isomorphism is a map

of sets

ofmagmas M ton Chijate
f M N c t

f ab f a f b all a beM

Def An equalene
relation on M is normal if

mum mn nm n um nm all m msn.cm



Ex 1 for a mayms M and a normal eq.net

there is a uniquemagma state on sit

the can may M is a magma
hom

ER for any suj hum M N of magmas

eq.ve nonMansuniceiso.MNs.t.dizranMf commutes

lnyly.int t y.stctesaeither
nouns or verbs grays

dother noncomm status

tendto be verb like

Example If a set Ex fix

magma via f g fog

Def If X is a set M a magma an actor ofMoux

is a map Mxx
mix

mx
sit nm

Mx

Obert Ex acts on X

fg 6 fog G f g x



f gx
Def if M N acty onX

and f M N a hum we say
action of M

fects though f or N if my f m

Exercise All actors M on uniquely factor theyh

the action of ExonX
i e f M Ex sit actin

f M facts

thigh f

bijector actus f Mon

hom M Ex

Def A semigroup is amagma M sit

b c alba all a bceM
assonatemagma

Def A
homomorphism ofsemgraps f M

M is

a hem of magmes

Def If M is a magma e.cm is
an identity if

ex e all EM

Ibm if e f both identities e ef f

so identities are unique

I



Def A monoid is a semgroup M with an identity
elent

Ex a monoid

Def A unital monoid
hom fiM N is a magma

hom sit flem en

Mn G monoid multi

Mum e

8
nonunital monoidhom

Def if M is a monoid eM we say YEN is a

right left inse for if xy e Cyxie

eaten if has a minasey
a left inse z

then y Z x

y ey ZAY 2 xy
z e Z

Ex if is a set

Sx fix bijectors CEx

Notation Sn Say ng Perm latus on X

ex of a monoid where any elent has aninse



DE A group is a monoidsit eny elect is
invertible

2 AX
G

Sx Sx.mn in
s

GII
fix X If bijecta

arrows 2
objects

potally died opton

Composables f g
eCXC set Hg

Comparable
C z C

fy for scala

tax
bijectns

grew fel f e C

s f t f f s A

sit ff 2 t A

f f 2 s f



Def A groupoid is a par f
sets C co w maps

S

C co and compositionlaw

f g
eCxc Is f stg

suchthat c

7 Slf g
is g fg f

2 2 ECF f f feels f if

3 fg h flgh
whendefied

4 frall feC f el sit s f t f
f is f sA

ff 2 t A f f z s f

Def Semyrapard
above drop 4 2

an 2

Def Magmoid
also drop 2 23,4

Def Monoidoid drop
4

Category


