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for some field 1K
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usually H--E.

Main topic : finite-dimensional seuirupte.li#/G

Example Let Abe any associative algebra
£

Ky
A Lie algebra is a vectorspace of plus
a bilinear map

Define Ex,y] = Ky -ye -

q, . ] : ogxg → 9
"commutator

'
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This makes A rite a Lie algebra satisfying ⇒
Ekg) = -type]

- ? ① (anti - symmetry) [x ,x)
-

-
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"

÷÷÷÷÷÷:*: ¥:c:c::*. . ... .i¥÷i÷o.Theftafter rewrites to give Jacobi . says that Doc :o)
→g , at Tisa]

Says that D
,:c
A→A

,
at Ex,a]

is a derivation of assoc . algebra A
is a deviation of Lie algebra g .

(Leibniz/ product rule)



For example , take A = Mn Hk) (nxn matrices under matrix melt .)

Ther the above construction turning Auto a lie algebra produces the

lie algebra gen Clk) , thegenealhreoirliealge.ba#
The definition q lie algebra probably seem unmotivated ! !

I'm going to send
2 weeks taking cutead about

aegeesaeig.Q.MFneni.si#s3gTitan:k:im99b:i: we

T $
of a connected algebraic group#

and its Lee
'

algebra

with being to explain whyL¥ linearized group,

Pat your favorite adjectives here !
Magadiate : finite
topologist : compact Lie , eg

Sl
, 503

analyst : locally compact, ( IR,t)

algebraist : me ! !



Why Liz
? Alwyn .

Now I'm going to define algebraic groups
. Much more difficult as

the definition neck on some language from algebraic geometry .

→
justneed affinities
sanmay of

these 1 !

Backgmudfomakpbmigeomd#_ Means : KIT,. . . .Tn ]→ IK EM some n

i. By Hilbert basis theorem , get that
• Ik -

-

Tk (usually Ik -- E) THEM is Noetherin .

✓

• affenevanetyf X is a set plus a specified frigged algebra

coordinate→ IKIX] of functions from
X to Ik, plus an an . . .

algebra of X T
Mears : IKLX) is

'

subalgebra of Map (
X
,
1k)

commutative TALL functions XTIK

automatically reduced under pointwise operator

(no non- zero nilpotentdonut) Ccomnitatwe)



• If X is an affine variety . have Zariski topology on X ⑧ IAN affine
-

n-space

in which the closed sets
are the set Set 1k

"

of n
-triples

of cleruchy IK
"

v÷÷z vets -

- E '"off
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for IZIKIX
]

If I -- Cfi. - n fn )
then VCI) -- VA,)n . . . -NAD

CI e HEX] )
where V ft) =

"

facto
"

Let Dff) = X
- V Cf )

"

ffxl to
"

panigialopenubet

Note Dff) is open , and my open set is a finite union of principal opens
.

In pwhudiv , Dff)
's are a base for the Zariski topology .

• Call X irreducible if cannot write X as X = X ,
U Xz

for proper closed subset
X
, Xz
⇐ IKIX ] is an integral domain .



• Nullslelleratz Note Uff)=Vff2j= - - - so VCI) -- VCI)
→

{ FEI 'LL:3 IT:¥¥÷x3
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I lk-KD.gg b'
reduced

mutually invest , inclusion reversing bisecting .

For YEX , ICY) -- { FEIKEXI Iffy) -0 Hye Y
}

.

In particular :

{ mmmngitffl-xvcm.t-s.is
Me -_ her eye ← x

eye : KEN → Ik [ In fact , that this mop
"evaluator at K

"

is a bijection is

.

the

missing axconi for
' 'affirming

"

.



• Cf : X → Y mei of affine
varieties

A function such that Cl
't

s Map (Y , Ik) → Map ( X, 1k)

takes KEY ] into IKIXI
.

f to fool

Antonakiaky cts for Z
. To

*
: IKZY ) → IKEX]

Qin of Q

You can recover Q from Q
't

⑨ eye : IKIXI
→ 1k

Indeed
, gain any

O : IKEYTTIKEXI,alg . how
, is the comopkui of

there's a unique Cl
:X-34 with 6*-0 - ing.

: 8×3 ↳ X

"inclusion of point
"

xc- X

for kex ,what's Q EY ? -

euro O
: 1k£41 → 1k

' nice = Clo ing,

Ker eye00 = My for ! yay
even,

= eh 0040

imax. ideal " Ker evy that y is Q fr) .


