fecke "’{7”(””‘ /[dfjor;,. Pt Vi
7) ﬁfe/%a‘f/vc a{/eds} contd

10) Eecgp / jﬂM :

Last ¢me we hane  introduced fu‘fjor} o } ;@A/wﬁ /A
aé:wfs in O [resp. 0%) wne /ayca'se% e LO)s w )€/ /qu. AeX)
I /pwz‘;w/a/, if Xis fee o most c'm‘wsz‘mg, case), it conteins 4
unigue cominent waj/n‘ ( ), Sey A Then b == T (O%) via
wr L)), See Sec 1.3 of Lec 21 4 //oo/s_

We have stated e /o/fah/m;, Heoorem in Sec 2 of Lec 22

ﬁfarem . Lt X fe Jg'& % 7/57 ﬂm/oé’u’fg,)- m 0 X /e: z%ouJA /aryeofz’—
ves : eVﬁr} [[m’a/uc{/ &) 06%275 (S 4 yqa/f/'enzl o/ Q //’f/’fyf/ye.

We Jove Seen hat A(NY is /pmf:o?févc, /D/a/'ﬂ i Sec 2 of Lec 22,

bool: « for is 101, detme o reflection fanctor @30’(—%07(
for w=S;..s. [l O0) Show that ... 0. a(A) ss /pry'em‘/uc w.
f///na;v/)m onty A/M,’{), henee L(w-))

A Cfom/oﬂ'y/fn} ‘L%S /4 /ﬂi?)Vf_ va, f/eo/f’M

74) gz’ai//b)nf /mefars and /}’o/fﬂll/z/ef,
Flee X, X e For 2dditive fanctors T 6’)(1—66’{’- G- ﬁxzﬁ(})x’,
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we 533" Yot g 4G e {/koé‘omz‘ i e have netured (functonel
(h /%, M, ) /'Soma/fl/jms of  2bolian gy0ups.

'é/omgwg[/{z'g/z) :7‘%/0’”(9!1/975/ /4)/ //omgoxlf/%'g:/‘{q) _/:7"%’”@!, Q‘M /{4)

2) 1

The reason h/n/dL, we care js as /Dﬁaw) Prof 2 in HWE n 380, F21
Fact: éc'aaé'omf ¥4 G are exat and send /ry'm?m % prjectives

A/e/e IS our mein €Xm/n 4.

P/o/ﬂosi{/an: LtV fe a frite dimensioned 9-r. Then
F = (V- h 0408 G (19)0.0% O
aye //’QOjo/nf. z‘emag jme{ﬂ&leo/ ajen;oace Br Z-acton

Boof: Let My €O Then
Homy, ((VO4)% 1,) <> [ Frop in Sec 12 of Loc 2],
Homy, (VM M,) <> [Frob 22 in W3]
/L/om@ (/%, V*@ﬂ{z) = /L/oma,x //Z, /V*@/‘i)x’)_
77@ oz‘/er Aajanyﬂan /s //’az/eo/ in e Same Wey. O

1.2) [vanstation /im&fo)/j,
These ave an Zm/aar‘fﬂn'f ;&ea’d case of Fmdos in He //;/:Ooﬂ'ﬁ'oﬂ.

fee e MW (i=12). 3L KeXe st Nrpel,. Farthr, Et pdonte
2]



He unigue dominant element in W( MW}
Detinition: 7;’_,)& =(Z§w)® . )Xz.- 0" —p s Lanstaition Hndtor

A Jusz‘r/zm;f/on For ths choice of sl many cases e can contwl
whet 4o fanctor does 2o Vorme modutes. W nord buo foem/ cases.
/pfo/aasf‘flon: .Su//oaSe /\C Is 74’@&. Tew

() T 1(A[wk)) A(w- ), ¥ weld
(6) j;_e)\ (A(w),)) 4os a /&fl’a}f/on {01 Afwu-),) wheoe o rns
over Sfd [)‘1 [uelt//ll L=A5, each Al for sud u accuns

oNce.
Example (of L)): &) Kzg hyep: Hsis Bol 41 in W2

Boof of o /)0517!/0/7 Well prove 6) — (2) is smiler fut easier, we b aue
7 as an : % Fob X in HW3, T—») Alw),)= [//)@A(a/ ))
bes @ Hlhradion b Vermes as folloaws : we tare 2ll A/asz s S
of Zéﬁ) (witd /uu,&‘a)oﬂ‘ci{/csj st
WA, 2t f € W-2,

cﬁjﬂf?jr => i<j and %/cnjﬂ‘ 4/&%1‘/0»7

/a} =M cMc ety = (Z/ @A(wﬂ)) w MM, ”d/w-?»lyr,-)
To Show et m?, Afwy-)) appeor we heed 1o check et

M, = &’(Af w{i+‘p)/éi Some zréh/(=>ﬁ L\/u[ﬂ ;l)w aeféa,!h/-[jl).
3] ’



Locd Alwu-)) must Hhen appeor one 4e A /ﬁ),w-“f ¥xel/

7o plove ‘S ia/enz‘/é j " / cé)(,-&/ IszX( 0§ wnd  consider fhe
brlimear Form /)QJ)“‘Z:}JQJ, on j* Its Weinvaiant. Set xl'= (xx). Tess
6170494 %o D/ccx

/i )< (//wl:' W ff&/aﬁ%fg < fi € hjq (1)
[ath 49>~ (kp)] 2 [ul3 epuakity v dwdy @)

BProof of (1): can assume S s dominep't 15; K;aﬁzcin} Jt w2 h/ca‘/yujde.
S/rzccjf,- M #&‘/,-,/f—/{;)zo :’ﬂ”f’j’f/z* (//rl-j{/% This shows (1)

P/oo/ o/ (2): 7_ﬂ7/'5 /’faé«us % Séh/mj, [ 1,+p, X;(J—w/)\ﬁf))) 20 . ffuﬂ«&?
(// Ao Znd d{’jw«mlz 1s 0. Nte Yat l{l—f?/ wﬁfr'a) So
);!o— w(L»r‘a) =J'=Z.”f/"§ o m;20

Oy He 0241/ /Mp/ z‘[c enthies 0/ /7,7“/ e ;fm‘g; 61{‘.’6/642)‘/'1} =
m} +p, oL(]) 20 ‘#J:Z.-_ﬂ—/. 77/5/7}’01/65 (z) D

Eemarks : 7) The /0)’00/ shows Z@')@A/w-)z))xgéﬂ = ﬂh’/zz jq/z. This
s ancther /5451‘2/’:’&:}54’014 ,é, aur 0/0[54 o/ /{

2) Lonsider Speciak case: Sz‘a/z{h{, (\)=015F e, (X+/0)J~>/ [lv‘laJJ-ﬂ
w. szwz/{t;y itf LU (5) U us we pave a SES
0= B(wA) —> T, 3 Aluk) —2(w" X)) =4
lvAf%’e fh///h/”f=[tag wSs; ¥ % e /fb/aeﬂ‘/es a/ Hhe %ﬁ/a}f/oﬂ o/

Lin)@ 4(w-),) recalled in e /)’00/; we have W) < W' A Since
4]



wewls we feve wh=w = ((Arp)=( ;117? Vi) &y Eurin)
So Wl ew!)] < wit) < wlin)< Cw)<lw)

1.3) Peltsction Sanitors

Fee Ael, = Stad,, ()-113 Futher for 1., h-1, prce L€ Arpe £,
W Sf»JM, (%) <1153, Detme te reflectin (axa sz-mmj)
Andtor @ = Ty o Ty 0 OF = O% (X=W-])

T /a%h//}?} pre /gos/z‘/on 4ccam/05m/es He jowf i Section 70 and so
é’om/a/m—‘ﬁs z’é /)’00/ a/ z%z 1‘/ eoren.

H’z;oosiz‘/on; Let w-s;..s,, w C-l). Then @(é... & 4(4) is a projective
object ot 5@/’{055 onto A(w-1),

Broof: Tnduction on V. Tk base, (=0, Follows 4 AL) is //'?/'edfll/e, for
the induction sz‘ef we observe thet each, T 2 admits a 5440/}71‘ 4y
2 /ﬂf/lllaﬁ tn Sec 11, hence sends e /eﬂ‘u/es % P ectives 9 Fact there.
77: &/mm z‘4ze/f @ J-‘em/j /0}’ /eafu/cs fo /0}’ (/ea't‘ll/es /angow /4(50
@ (s exact, As & com/aonf/on of exact Functors. 4/0/7\? @ %o
By 0, 500) — alisD) gotbbny. @ @t — 6, dles, )

SiSig,

gg 4) of ﬁ"/jam{mﬁ (n Sec 72, have Jﬂ ;ldfw_r N)=A(w- A, ) So

@ A(ws;: }) ,l d(wﬂ) 1% Emma Z in Sec /Z have SES
0—>A(h/5, “A) — ed/lv&;’/\) —d(w- 1) —0
S B, @, a(h) —»8(v-)) and he are done uj
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Emm/a&:ﬂ=8{: =1 Tare A=0. Tha &) L()) = C'®4ts)
C’omloa/c to  Bolblem & in HW'3

14) Lomments

1) o 0 prove the theorem, an casier m(ffamzl wll db, sec [H3] Sec. 3.6
However e endofunciors @ are Vey cm/aan‘anf 2wl be used
late as well.

2) Here’s  another §ﬁ/05‘cmf10/7 of Dansfation functors: if S, Ke

st Y uniguc elements A el w 1+‘oéﬂ+ Sajlﬁ} S{JM,[),%
~S‘fa,3 (,l) fr{w ?/ . 01' ﬁﬁ’r ﬂ;‘r_) are /m{ffuajgm
guasi mvarsc 607156(907, e?mm/ma,; [H3] Sec Z8  We care

masfg o e case whue o bt i trivial. The e?uu/e,/encg
e allows us 4o restrict 4o e case when =0 (/fma‘/yd fbock ),

3) Let W), be free. Then one con Show ([/7’3] Secs —79) Hat

T (Z(wl)) Llw)) if //wa)>//w)#aef%d ) ad 0
&Zse 72/5 llows 1+ reuce e CO}Mfa‘llq/'f/on of /mt,&’z/ﬁaz‘/e 5 of
//’/’st (h Vemms Zo 1‘& CQSe a/ /}’/m/m/l flock 0

715) Em/omz»pllsms of a /07 (/eliflVe jeﬂemfor
Let e A be e 2 /);a/emfn/e jeﬂc/a/‘far i OF we mezn 2
prjective ofject P s.t ,%M (P20 ¥ LeIn(07) Sne Tm(0F)

is tmite, Theovem in Sec /. 0 shows Bt 2 /ﬂ}’f/'e.//‘tlll/e jemm;for exsts.
6|



Set A: = gho/@x (P) This is a fuite dinensionad a/jaém;

recoll Yot 2 aé'eds ir OX fawe fnite éaj{/ (Sec 12 of Lec 22)
So dm FHlomyy (K1) <=0 # HNVE D, ( )

Hoe's one reason to care about A. Mobce thet ¥ Med*
He vector Space Hom 5 (PM) camees a patured A-module structure
~K% mm/aoszz‘mh — and S0 /%”701 //)0 ) can e wewed as a Functor
0* — A '}Moaé He cwffjor} of Fnite dmensional A-moules.

Pl’ﬁ/)osfzzlan_- The Ancto /%”701 (P): or A-mod 75 & [d{?o?
e;z,,w/ﬁmz (w. quasi-inverse P& )

77& /}’00/ /5 A&J’eo/ on fﬂ//ee 741%15 'f/t/e @X /as %)//‘fe% /mwg_ //ygpé(,

aio/{%S/ /O 15 4 /)’g’edn/c jeae/ufa/g ond 2l ay'eaf; n CVX/a,Ve fﬂf{e
/2’/{72‘4 L see [E] Secion 63,

Exanple: g=8f, A=0. Then, by Exempls ir Stec 13 we con Tace
P=A4(0)® C® 4(1). We howe SES 0—4(0) — P —4(-2) —o0.
A/mfe Lhot /%ma,, (4/0))4(-7.))=0, whs //omo,, (a(-) 4/0))—’1’4?7 a
Noneery element s an inclusion A(-2)<>40)

let €, &, doncte Yo /Zmé@ elomunts in End (200)), End (C'® 4L))
Viewed as elements of End [,0)) 'L(n/?z ase 6'0/%1/00{6412!5. Ao considler
e elonerts £ 400) <> L°@4(-1) and f: COAL) —>d(2)<>40)
ajm viewed as elomests of End (P) Mote “hat Y “dB #0
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- T edements g, E_Z,ogﬁX yé/'m 2 fasis in Endl(D) and the
/a}'ao(a%‘ is recovered Bom
E48,=1, Cd=AE,=RE=E B=pl=0 (> dp5Q A&, et ).



