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Alg & Geo Samina
-

From Lie algebras to Lie apordgebms

definite:Lpies """

Goats nest ,% -
- explore various entry points to studying Lieiaigebns
- set up talk#2
- math in community



Where to begin?
algebraically

Choose your favorite vector space
D= IKKI as a K- vectorspace

1k '

field
D.

'

RHI-4131×1
LATElinear transformations T .

-

TAT} fi→¥
LEV) is a Ik- vector space

is and.
element

AND function composition on LCT) LURED
(DM - ADHD = f

is a generally non- commutative product mail.gg?-zIdentity*a,
often E t x¥ -x¥ = f

so X & Yin Ltv) ⇒ XY - YX in LKDHOlloxiixit.si#..



Nor let Ts113?
Then we can

"

encode
" Ltv)

as {3×3 matrices with entries in Th}
ICT) E Mat (3

,
IR) as vector spaceschoice of basis

still
,
Matt

,
R) has a generally non- commutative product

A & B in Matts
,
IR) ⇒ ARYA in Matt,

BUT commutator
IR' has its own product - cross product

wineries : aii:¥¥÷÷



Definition A Lie algebra
Fraktur g i

.

vector space over field IF

[
[xxoy , how] =xBlx,v ItalywIt Bly ,v ] t Ly ,w]

Yw ,my vectors & x,B scalars

-

anarchist
, alternatively⇐ [x,xI=0

- Jacobi identity



Another look
more geometrically linvaHz)
forms on vector space

give geometry
certain maps take pointshectors
in general linear position to
points to general linear position

So we can ask . . . given some form

p :-vaT→E

which invertible transformations preserve the form P
{ Ae GLEB IMAX, Ay ) - Bex,y) , for all vectasxhy I
=



Wait . . .
now we're talking matrix groups for FIE

,

"

say E
"

We can encode

our forms into

matrices



In particular we have examples of Lie
groups

roots solutions
of polynomials A differential
& equations

&finite
continuous transformation

groups groups

Galois



Working over Cl

Exponentiation shows up in solving
. ordinary differential equationsill: s

Xi ✓

exp : thats ⇒Gun)
Gkn)

K

eqaqtidA-settt-E.in.
for a Axn identity when k'D to
parameter t

So which matrices map to Spk) , OG) , SOLD



Some Lie algebras from Lie groups

- Mtv, Aw) skin)
Spca) = Cle ⑧ Eh Gf

B
,
c : symmetric matrices e - If If

h - of
f = (& I ].€

n÷÷÷:÷.Case
,

orthogonal &
symplectic

can be considered
simultaneously



SUPER SPACE

- careful
'

. I'm not a geometer , not a physicist
Super space means super vector space
-

T - Deven ⑨ Todd 'To④%
Ea -graded vector space

ed ¢3 = ¢' ④ Q2
= a ④ ¢

, ] nothing new

in world of
vector

spaces
In the category A super vector spaces ,

¢
'"
⇐ I

"



TETE ④TI

Parity LT .

'

super vector space )

parity map p : TEW! →Ea-
homogamy /

Vhs J , if re TELLO)

elements
✓→ I

,
it re TEILO)

Aq p Cx) = IN

Definition
Begin with a super

.

vector space I

consider

qq.gg→qyy = ( Parity {④ { Parity Iget) ← Preserving reversing
generallinear Lie speed,

set A all linear maps

Any linear map Ton T
decomposes as the unique guy morsphhige;

"← (cat . A super vectorspaces)

preserve parity
A a parity-preserving map normally d

'
→ ¢
'

pick→ ¢"with a parity - reversing me f4→/a#T#seven


