Jeckwe 11: Finte dimensimed associatve zz/jfygmsj 1.
0) oL

1) Jensor /raaéwfs over w/ﬁf/{ms

2)  Lanonicak aécom/oas;ffon into Crveducibles

Gef: [E] Sec 31

0) Lol

Tr Sec 3 of Lec 70 wewve steted e .@m;zii} {/eoyeﬂ/l.
Werve mentioned thit s sequives describing subwodiles o
prite dimensiond copletel, reducitle mostudus. This i turn

wl /eyui/e wr/‘fmj_ a “canomicel o/eco/M/a;ff/on " into redtiibtes
For %S we W/ZZ /weo/ ‘fE/?j’ar /}’aﬂ&wf} o/ MOO/M//ZJ over Aéeﬁ’aj_

1) Jensor /m&wfs over a/%%ms
11) Lase of (ﬁéﬂ&’ﬂxz ;z/ﬁmfms

LA B be an (essouatve anitad) wlsebrn over a felol IF
L M be a /{7/1‘ B-modudy, & N b o Left B-modids. b

—’lmw{ fo a/M/;M M %/V ond sfqu; s fasic /prg/oerz‘/ex
4



For SimPé'a'ij, assume. dm M dom N <
form o tensor produt MOpN. Trside comiter te - subipac
'gg/v: = Spang. (nben -mebn| beB, meM, nell). Set
M@;/[/:=M®F/1//@M this s an [F-vector space.
T imege of men in /"/@B/l/ meMnell) wl stel g
denoted! @, men.
Lere's o aniversed property generalizing Het in Lec ¢

Z,emmzz: ZVL( W be o Vector ffzece Mo/ /}/4’</1/—>W be an
[F-6:near map s.t.

(1) ﬁ/mén)sﬁ[m,én) V6 el meMnel

Thew :-f.{ [F-lintar map /EA/V@EA/"—’W st /fﬁn@n%ﬁ[m,n)

ﬁ’oo/:" [ef f /7//(8[]__/7/—>A/ bo e ungue [F-Cnear Mep st
f/m@n) -‘ﬁ/ﬂ;ﬂ). /1) ’L‘)’am/aﬂfa %o lg(/M/@/I -Iﬁ@x{n)sal ‘yémn <
Bk, )= 103, Aence m/'f% FaHors z‘//ouj/ g i

Now we establish some 02%’ //’qae/lz/e: 0/ M é?g/‘/
2]



Lot M,,/VZ be {6/{ B-modules £ N ée a/ﬁél‘
B-modile. Shuw Hhot. under Hle jdentitrcedion (Sec 14 of Lec %)
M eM,) e =t eleMal
We /&u/e /( Hen, N=K s M@K e ./Dcaﬁu, 2 m//w’e/z /Jamw/fa//}m

(Mo M) N=Me, N8l
Siniterty, show thet Me, (o) 218 N M o N

Exomple:  We identify QN w W . To produce an F-lirear
map BON =N consider 4o [-bbnear mep Ext/=H , (§1) 1>
br and ofserve thett it setifes (1) ging # wnigue Gnear mep
8‘96/(/—>/f/ w. b@n bn. [ts inverse is given & /V’—>£®E/V
nis 100, Ty chece s is an onverse is an

Simi/g/g) M@BE—L#W w. meh > ml

7?},,%//0, Wl 5(6/’&/56/ 7%‘; exemPé S/ows /somo»/'pé)'w;
() Be N =N Mog =y

Reman: : Sppose A is wnother alsebra. Suppose firther
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Lok M is o Left A-modihh so bt 4l ackions of A8 B
on M commute: (am) = amb) ¥ acA 6B meM We claim
et Ma, N/ has 4 cmgue A- modids structure st
a(men) = lwn)on. Tndeed, fir acl. Note thed He mep
B MAp) — Ml /gafw')=‘/m)®h
js [E-bilinear & satispes (1) in Lemma ﬁaa% 1o on [F-Onear
map Jé;: MEN — M8, /N

: 1) a 1—a/§&: A ——Pgin{}__/ﬁ@g/l/) s an %@fm
AoMomorpAzsm (50 MOMN is ndeed an A- moduls)
2) —z/ W om Lemma is an A-modid, K/E /5 /I-@mv,
e /é\ is A-Untar too.

12) (2se of seew-frebs.

Lt S be a stew-felo and 44 MEN b //j/z‘ g
bl S-modiles. Assume S is a Dt dmensonald a ae bra
over - f a/;ms/{{ 0/)m5 N<eo ] his case one con wrte

A 66{5/5 Zn M®S’/{/ as /yﬂows. /D/cz n S-{aszs /],.. ﬁee/[/
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2nd  an ﬂ-—"o/m/s n,,... mkéM

Zemma: 77@ a/emﬁmls m"en: C‘=f---’€J.’Z---, // /orm &N

[F- basis in /{/QS/I/

Skefoé 0//0}’007[: 7ZL [/o/ca 0// A,.. N, jn/as an Zo/wfz'/;cd/on
/f/ = S,E %w we Use /Somw/'o/im /Z). _{Df/fa(/s are /M/L/ ar am

O

ﬂﬁc /@5 Q oé'mﬁf Ma/oat o/’ ZAZ/S %, an S-6asis n /45
F-6esis in N

/4/4»7%61’ 5060/4// /eu‘we o/ SKew - %f//a/s /3 7—%@1 //’fcwoﬂ’n}
P}’CSC/VCS 505/%00/(4/65_” Z\"/{ /V/C/V {e an S"Sb/lﬂoa/w/e. /l/e O/&Jm
z%z;é /1’/®S/1// ton be piewed as a Subspace in M%/V

: /)_:” [F- Cinear ey //85///——>/4@54/ )’em/m; men’
(me M M’é/V) o Men’ /w/e/e 115 now viewed a5 an element o//V).
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Z) _Z'Z ’S /t?/'edflve.' SAou/ ‘L%zf // /-{,S /'(ﬁ/'emlll/c 74)/ /‘/j/-/ S-
modutes //, M, ,%a i#s /lyé&fh/c For /%@/’42_ So the /}fo/ém
teduces o M-S whid can be hundled a;/;g é-)(m/a/é m Sec 17

13) Homs § Lensors.

Keclll |, Sec 13 of Lec 4 Hht if UV we fute dimensioned
vector specs, Hon we hove 2 ntuwed isomagphism

Vg (f —=> Hom (1 1)

This jeqem,éécs o modules over svew-frelols as folllows Led
UV b it dimensioned ot modules over S W can form #e
F-vector space Homs (U V)

St V™= Hom (1 S) [/omamoylo/zkms o G Smodides) V”
5 & /{f/z‘ S-moduts yi [2sT0) = alv)s, A€V se S vel/ (- )
We con also io/wfizgﬁ U with Home (S ) via gaex%mj (S U)H?ﬁ)
el e inverse mep sends « to St>5u). Then we have He Compo-
ston map V5 U —> Homg (04) B aniguadl, extencls o an (-
(near mip ( )

(4) V& i —> Homg (4 1)
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(4) 1s an /Somoy/lkm: 5//41/'/&/% %o ,7) 0/ Lrerase i Sec 17
We /C&/m o le. Case Wlb» 5/:5/ h//u/e [4'} becomes d®s =248 f//‘:
s A& S/ﬂeom,l loSe 0/ 'L[A/L /bénf/%(aflon ]Z’Om EXDJM/D& m _gec //

2)  Lanonicak a/fcompasiffon into (rreducibles.

Led A be an associative ﬂ/ﬁdm and V be its Fite
dimensionad z’omp{mze% redable modidh. Then here is an A-
moduke isomonphionm
(5) (4:; %@’"f N

whee ([l ane pairwise fonisomonphi. - wedcitles, and
M = O/WH__ //am/] /ﬂ” V)/%mﬂ:» 670/{(% ), See Sec Z 07/ Zec 6.

Iiomwp/ism (5) 15 not unigue, in jtﬂe/’x/. for exampte, of A=
Hon (S) amounts 4o an somopphism =2V ie., 4o a choe
of basisin U We went to come “o with a conomieal am/o;
of 6]

led S =nd, (U7 /‘/‘--'=/%>m/(I (U, V) Thn M is 2

fv(ﬁ/zz Mo dunds over S (Sec 23 of Lec 20). Moreover
4



a/ms a/m /z//o/)m
O ﬂc af/cf 4%0/, U is a ryﬁ St -modiks 50 Uf oM,
maxes serse. This is an A-modids as a/fu}oeo/ o Femare
i Sec 11 T Jas an A-bnear map to V. Dnieed, consioer
Ly [F-8i6nea WMo UM, LV, (u ?)r—egﬂfu),ae U,
¢ e Vi :/L/OMA (U ). ¢ setipes:
/B[CKS, ?)f (70(5/01)): (30°S)/U)=/£[u,5'$ﬂ) 75/565‘- &
Blay, ) - & (au) =[(f i A-Cinear] =@ o) =2 Bly ).
,% Lemmea iy Sec 7/ 3l [F-byea /é\”»@s, —14
W. /QA(U®§0)=§0[U) and, {/ Gemare, its A-Lnear. e wnte 2
For £ when we went 4o indieats o o/?eméme on ¢
/Vow K’OﬁS/O/f’/ 7,41 /Ma]o
= ... .): @ qde M —V
Bt sends (4, ,4,)€ @ " &, /‘ﬂ to Z ()
Tts A-lnear 4 4o individual mags ;. ae

/%oposi Zion - ?p [S eanm (50 Ma};ﬁé;’fm,

K



Proa/: Fix an Za/ﬁnlz//;'mfm (5): 4 2(.@ M,‘?M[ For J':f,... m;
consider He inclsion G of e Y oy of U it Y Tts
on A-Onear map, henee an element of M= //0/14 ., .

We chim Ht, ¥ i e cloments 0y, jo1. 1. Som
wn S.-basis in M. Sinee a/mj =M, z‘/x to Lxeruse in
Sec 21 of Lec 79 its eﬂouj/ o Show ot 7,[/? are
bneort, independent. This follovs G Ye tnage of 1 s
i the /LZZ Copy. o/ U mside I/

//e oé’m of H# S {asxs G My /a/cnz‘l/cs 8N

T composi tion M, — U 3. Vil R V on e
/zz/ wy o/ é/ 5 Uk ue Ly 1 L (w). So 1‘4 50/1790;){2017

Q—M —ﬁ@aﬁ/‘f V’V“’@é/

(s) .

/5 {ZL /o/cm//z; /m%moﬁ 7,‘4 /)’00/ O



