Announcement s

Of{ice Mours (Harker 204 ¢):
M@\&q\\’ H:0Qewm- 11 1S500am
Wednesday .00 P™M = 2:50pm

Vl*(\«y 1:00am - (1250 am,

RQ-WQS QV\*O\*N«\S b-( ( in\'\ﬂ. 9roups

Todoy : 0€wXons, Nasic examples (Falton - Narris g | \]
Sehur's Lemma  (Fulbon - Barris § 1.2}

Def 1:

) A represendatian (€,V) of & 9p. G
IS O Nemom.
€: G —GLV)
Eq,u'\Va\eh'“\/, (e,\/) 15 o linear (\e{"ﬂ ac*l'm of G on \/,
e V is & V.. ﬂs.;\ IS olso & (te€?) (}'Mo&u\&

We Wil offen use just € or V to express (6V).



WD) A subvepn. of (V) is w subspace \W<EV
Ahal s G«‘\ntho\\\’(f GWSW. 305 and V
Qve m\u&\,s Subrepns ; i{ dhere are neo ofhevs )

Vis caled ifrefucible.
Q)'(.( \/ O\M\ W are C,-mpns., Qa G“%V«m‘ant ma)

o G-Module hewom. 1s o linear mad ©:\/— \

such that th dia grame

vV —S— W
sl S o
\Vi =W

comwate. TE @ s a hijechion it is an igomorphism,
L?.’\‘ \-\oMG(V, \d\ Ve 4l v.S. of (,-Qq,u'w. mops VW
ard  End G(V\ Ve the fing \'\mm(’(vp V).

d\\m ‘\'Y"V;(l\ RpN\ \s (e’(ﬁv, V‘\r?\/) u\ﬂ.m_
Viav = F (G) and €, (8)=Ta Vge(,




Sugvose. Vand W are G -rens. The Gloying
are (G- ram:

Dicect sum:
VoW via g -(viw)=g-v+g.w
“Tensor produck:
Ve w wva 9:-(VvaWw) = 9u ® 9w
« Tensor power: | OO
* SymmRAric power !
Sym' V = wa(vi’w; —V; 0V,

+ Exterior pswer:
/\V\ V = Vg'\/ (V;@V;, + V:, @V‘-’X

v \l\ow\(V,\lJ\ Via. kel
NV\O\\ on
(2@) (v):= 9@(o™'v) (“oﬂc,(V.Wh

* Dua\/contragrediont:
V*‘: HD\M(V, V*,;VB V;o\
@€V := Ra™"V) or PV V)=tV

or P*@)=e(s')’



Class achvity:
leX ¢:(L.(C) — G, (D)
a b
B [‘2 (k]
be the identily regn
CompulR (’M, Su,mle, N(’, and €¥

Lemma 2} Let e Woim (VW) Then Rer @, im

ond ke Y 40 prepns-

B: veker & = 9(9.v)-99(v)=9.0= 0
Weim P = o W3 3‘2(v)-— w(ov) € im ¥
v
T\ alse mplies dhak

q-(x2im ) = 9% n @ 5 vell-defined
NVl
€ Coker ¢

d

In e case wkre VEW ad Y s e inclusion mag)
coer Y = Wy is alleh He gpetient repn.




Def 3: A repn V is completely reducible i€ ot 1%
(\sow 40) o direct sum of irreps.:

maltipli ¢ites
V-:.- V‘ ®© -- @VM < c-\\/| ® -- QCth.

\v"
V, ®- 8V, \ /
N wirtually noni'sem.
S

Reca\ &3 € rowm \ast tiwme WAS an xanple of o
vaen Xhal wos not complefely vedacible

——

NobJ '(w' '\Lk v\Q)(\' S-QVQm\ weels \Q'\~ S r‘es‘\'vfc\-
o te e where G is o fimte g and V is

a (4 Compley u.s.

Brop Y (Schor's Lomma): Le} V, W R G-inreps.
and @ & Howm . (v, W).

(AE\‘\'\VLV @ is Gh 1Som. o Y=0.

WIE V=W, tlan @ is o scaler wak of 4k identidy



PL:

0\\\°~2f Y and im ¥ gre sub repns of V auwd .
Sine VLW are ireps, ; we. wast have ity
v\&r q:\br, im \Qey or W.

150W. =90

W Sine T is a\g: close@\} P wust have an e-valgo ).
This means that ber (- \T) 70, 50 by a) Y-\
\s T 2en map, and Yo)\q.

I

Twa 5 (Maschie’s Th) Every finite dimensional
Qo\\w\q_y. YN \/ o€ [ N € '\'\i’k 9 iS ccmp\ei‘e\y
reducifle. Y\oveowar, Yo decomposition

V=V @ -~ @V,
\s UU\\QU\Q. we o ‘}\n. order of Hhe SO\MMAAS‘-



