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Def: Let & be a group , K is a felod w'th a G - aetion
(ie. & — Aut(k) ) Let K<G> be the (ZwiCled )
group rr‘ng. r1ee. ki oNnS'sts of elements 2709 197

| o T
with Agek and the mulliphication is glven by

(aT93)- cbTthad) = a 691943
1
9 acts on b

A K- Semilincor rep of & is a K-rector Space I/ wi'th
a K<G>-module Simuctare .
In other kords, foke aé¢ k. ve V., 9e V

ke have g Cav)= a%(9.v)
Eq: (Tnvual one ) Take & gp. k a 6- fretd
Srs q 6-set . then kS S> has a
natural K<§'s -module Structure by diggonal  ariion
9. cas)=0a%4gs)

Aioi»'m'h'on: 1) Semi-linear reps Qri se /ml‘ﬂm@ rn dljebmfc

geometny ( however deep , I won't Falk wobout
NS Linte 1 hmw guite bittle )



2) We (an £;‘m]bl:'f'y the picture by the balois descert -
Teke & a frnte group, 4Cts 7[‘“'%7%@ on a
fietd K . ie. &5 Auttk) (et F= KS.
there is a 9uasi-equivalente of calegon'es
f/(- Semilinear 1eps of 6}-’:” ) £ - voctor 9/baczs}
M > ME garsis desem”
K®rl ¢ V
Ln portitulor , any fo- Semilinear rep of &
5 iSomorphic o ohvect sum of tnUual
Semilineor Fep K being image of [
Def : (%{,;Lf%p) Let & be a Topelogical gp (or
algebreic gp )y Vs a 6-Seil ( /n General iU
be G rep) , Wesay ve |/ is Smooth /‘73 3 Comptct

open Subgp HC G cuch that Hy=-y.
I-F Yy vE V /s Smooth. e Say /s Smooth.

r}'um now on., we inm‘n@ carl  apout The Category
of Smeath Som lineay re/> °7C 4 ;mk C6)

Prop -
it admits a Simple 9enerator if aud onky 'f

& I1s Preﬂompoci ,(;-Q ahy open Subgpof & +S of' -ffm'te
rnex. (For exomply . Zp, GallLik) e mpnte

profintie groups =) balss gp with Krull ;
foPo/oQ/ .



Part 2 - Some Structure of Sme (Cyp >
let ¥ be a countobly infinize sei ond G be
the permutoiion group 070 g_/, joe. the infau:to
Sywmme tie gqrouy .
M . W's cleov G does not Contain aay ‘?m‘%né‘tﬂ_\
Rlement . in othey words, tor any g By, there
3 o Gitke Soiey 2 ¥ such thew 39 C P
and 9 T Keg ey elewent {n -9 .
TWS is owe WGy +o de%m the :n%\‘“{‘\;e Syw\m-ﬁﬁg as .
thele 3 'other kiwd'ek (nfintve g‘/""\“\"?““\"\Q W, which

Wi nox o dESCu&&QOl nevQ

There s a Chortle 07“ K. we ap/op-z Zhe Mot
netural one in s Section: K= ACXi) e}
r +he /'nﬁ'm'Ze rationol ﬁm(‘ﬁm ﬁ'elo/ a

First result rs thot — ProJectrvos ore not ym portat

' Smk (Cy)
TAM ( Iqﬂh'”ﬁk')/ 222

There /s no hoh-2ovo PJOje(z';r'Ve In SMK(‘G;Z’)
-

Next we may ¢hink Qbowt the /’njeetz”ws_
Indeed Lop may [atrodute @ rew Topo Spae't'ruw.:

Ded € Gabriet Spectrum) Zet C be a Grothevdiock



[ — v M
cut ( The reader cen omit the mean'ng o/- Y

S nee ban y (ot of moodules ovor &sosiate /Juﬁ Vs

o gfothevolisck cat . By def , a 9-CaT is av ab

cel Such that ovbitvany coprduct exists owt]

theve extevs o generator, aud Colimit is exax( )

v T,
Fn this cuse 1t means ¥ xe C

7 OY>>x .

the Gobre Spectrum Spec(C D of C s a fopological
Spag wath  poivris of “mdocom\)ambla in Jectives
The topelogy ¢ giver by +he foVewing:
for ¥XxeC . Let IX] be the setof Pis E
Such *hot Hom (X EY =0

Tuke bose of obaws 4q be TXJ When X

rung awf ot (Kwtte pee sm’cmbtg) 0 pects
Cowpaitt

[ 1 e. colim Lommuite ln'ta Howm (X, ~ )]

gince LXIOIYJ=TX®OY ], this rs N?_‘l-de-ﬁ‘vned
Bueskion < bowy & -is catleol sheetvum 2
Anstuey -
Prob 2 Take R noethenon unitel Ammufotive rivg
C= Mod (RY, then Gobriel SPe(;&mgv?:cgg)

howoawmovpie +o  Spec (RY | tne priwne specium _

e Cufe Obout the Wruckure ol Cior (Sl Q%))



AJ 1 A\l Y 4
Thn I( Rom'”gk)’ » 2022 ) any element
[ASSW’?e K 1S a non-trivial Gg,- f.'e/o!] Frx e ¥

Fov ony infeger Sso | the fwjecﬂve hu (\ o{l objert:
K<(§§)> of Sm (Gg) represen distiact pts  Pg
0 Spec ( Sm(G3Y) . Any set (ontaining vfvnitely

MOM\A Pc ¢ densSe | J they're all the pts

Turn to Cot Swm (G Y , we have the 7@%00\%9

-Fa ct

T¥S [ocay moetherian , t.e. o & (8moll) genevating

objects sucth they they're nothefion . namely
Uy QQCQV\d(ng chowwn O'E SubonctS - (S 310@;9“09



Poct D . R(CYHY = RIXi|Tedy . G=Cw

Tt's notuol 1o otk o StmpPle question ,

For coth n=1 |\ Com We construet o Simple ohjoct
of Wm N n S‘MKC;\Z‘) (&)

This question i R0SY fo amewey. SO 2R

e snly 1- dwmensonal, StMPUS in MCG )

ﬂ\ﬁ“_‘. K < Rt¥) 69\1\0{\‘@\0\ ' OMY Sweoth K -Smosth
Ser-ilneed 1Rp of G tow be wnbedded tvto O
e Q\JQ&\}Q% wQ YJO‘{‘\QS Q-Q ‘P&’i"-);‘ vy ReJ ) — Seun Anecr
ray S oi% fincle \ng—‘vh S {LowmdPNe +o a dieey
Cuwm oF EANCN g% Red)

NQ))C-‘(,. Wwe V\/\Q\l Wwant 1o oaswdey Sowe G-Sub-?\tz(o\

K o RWO

p)

For coth =1 | Cowm We construet o Simple ohjoct
o\, dm N tn Swm K. (&)




(Qatsis Case ]

lcase 1 | k= RO™ Lhere B s a fadwe

‘Rv\m SR I\\neKhNu) = Auwt LR | ) < PELC2, k)

| Coge 2 | ko= LY whefe R (L s trovswndertal
ced Y ¢ o fintte subgp of Awvg(l)

(Key Merhod)  Make use of tiwear r@ps of W\ wer k
Fof 2och (¢ Clinear) vep P, let VUp:s Homkrﬂj((?, AtY)
then Up € Sm (&)

Meveoter . Np s ifeducidle omd d\‘MK\IQ = o\\‘w\p()
%kvv\?\z

In Cose 4, We Rnow oW the finit@ SubgpPs of PGOLI2.})
Jc\m\f‘ve 2Z(vZ , Dy . Az . Sa Ac
cyche  dinedrol
2(rZz S owy ifr of 0b Qp 13 L-thinm
we get 1-dim
by : Iimple - reps are  1-dim and 2-oiwm

Aq : lrv reps ore of om 1, 49,1, 3
i



Sg: ®As)=2 o Do hew resutts thow Ag
Ag : dim 1,3 :3.4.5

ry duol fo Qech
Zndeeol Gie com produce  Fwo 3 - diim bl q

1 5-dim Self-duat

Howevay . 'S %0 Wwated sn thie case .
0«\\/3 ot wmos\ dm S .

Wet's (cok okt |Case ?—s

Then B
et Kc hed) | kK &\9 closod .GCL'-%«G—(J.

Then V. deg L MBH[KY & 3 |
he Cun qiJe On exPicity Oharactenzoitow
) ¥ trdegekth [R) =4 @tther 3 Rexye hCX) -k

sste K= htRX)-KY)| xye¥) =k
of 2 RCX) €& RCX)-p
S k. - ReX) -

K= ke P&y)[%yeg&) Kz

2) o tr-degCRedyKy_n o there 3 ROX)ERX) -k
ROO- RY) o o :
k. K= h(——= \li’x)—\l(%)[ X Y2 P&\YIN\S ofﬁ:?mc& a\?{)
3) W g UR®lky =3, then there = Rixye heXy-k
St K= pp BRRD  RED-ROW

az\\’ 2.0y F‘AN/ISQ)
RIOX)»F W) R - Rcv)\ different ind



ODur oim 15 $0 Kwd K'ck Kik' Galdy
N/

See Whether Thare 2 Wghey dim Xowida
i Sm, CG9»
Thw ¢ Bn ~)
D Awbg, tky T R*
AWLG‘Q; k) 2 ¢z
2) F\vch.:Eng st Wel

25  Awxt B’@&K\ i Tridal .

S0 o the waive vays °-§ ex nSTUCTNY thewm
Lol e wusy Covisdder new jpe thed.
For 2xowple | Lthey we Cawn ConsStder pon—Bcaldds

cose 3ol e way iy change R Group Lven



