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W Gis reductive s Lix o\gebra is peduckive
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Al of the compley Lie 9rs- from lecture 29 ar reductiye

The €9 (Weyls Tww): AUl €4 reens. of complex Conh.

Semisinple Lie olachres and Lic aps. are completely
reducille .

W\l Say kot such an chiedk has complete reduciblidy

Very roash proog sketcl: (see [Hall §C.l})
®) Compact gps. howr complede f‘cn\ud‘o{\n‘h (Thi. 64)

W So Lie a\dehras of Simply conn. Compact
Lie 995 have complede reducibility wsing
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C) Evu‘y (ol»\p\ex fewss Mp\e Lic &\ge bra is e ‘Convle !l‘-Fl'Cdl'b'\‘

of o Lic dlaehra from part 1), Yurfhermore, complevificytion
Preserves Complete redmcibility

A) So again tsing e Lo op--Lie ala. comesprdence (Prop. 61),

A\ Cow\p\ex Conn. Sew\isimp\e \.RQ 9pS- kavo. c.ow\y\e e
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What aboak ke reductive cate!

Ex: y =%Q,_(C) =, (C)e 2

Whare 1=§[°‘ J\ae (g

.“.X& A = [ “] is o Lealy. repn.
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So V\Q"\JNQY‘ 2 hor qln (C) hoe C°MV\C‘\'Q rRduabi \;“‘7‘.

Le's Yry +o ecporentioke this repn. USing Prop. 61
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net o (cov\*inuous) repn. |

Note that GLACC) and € = 6L,(C))
0= not simply comnected

TX Xurns oot Ahgh GL,(C) dots hope complete vehuchil ity
Gl Q) = (€ x SLA(Q)/

\-(.vf\‘\ redg of 1

s every GLn(C) regn an & inflafed to o
C” * SLu(C) repn via
€ 5 SL(O) — LA SV
Y (wdomorphic) ivreps of C* are
A"

Ve ivreps of SLL(Q) ave 4o highest k. rephs.
(exponentioted €om +le Wokest ut. repnr. of 20,,(€).



o ke GLa(T) ipeps Yurnout Yo o of 4le formm
a\g’(ow® V > dominant WA,

w
v detlo) Cy- Ng\r&f\'
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owd a\\ ((&, \\o\ohorp\\ic\ (;L“(C\-RMS ave
direcX sums of Alese vepns.

Now, dominant weighte in ype A, e of the form
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Trdeger partitionr w/ ¢ n-1 parks |
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e([\%‘ ] = QA

’LV\ Q—Q,\C&\ ) €n=-€--- ~@n-1

B in 4.\(0, it is linearly indep. and
W have the weight
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Tensor by det & odd 1 to eadh \i.
So, dowingrt means N2 -2 M2 I
Tensoring by det *E™ gives back te Al ondikin
M2 - 22,420
Excponentiatng yields
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o furdther arguments Show that all e mateds L.
AR \.MAV'QW\ po\ys. in 'H\Q. VRG\'(‘;)C eh*l"kS

Dd;hkm'lo‘ A repn. T of GLA(O s poly nom;a) f

all ik matrix coefBicients o> <e; Tils)ey are
polynomio\ funs. (jw 4 enfries) of 9. T0 is rational
f b maleix  CoeCLs. ave yodional funs. of o.

TC N =N -\, N2 -3\ i5 & dominant wt.
Xhen tle (exporentiated) highest wh. regn. V> is redional,
Ond i \a20, 1t is polynomial . Every rakiona reyh wn
Yo writhn i e G 4tV @ whane VA s pily,




