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1) Tensor- Hom /zo/uwfm, contrd
Zj [ensor pro uts of 4fjf/é/aj_

Rels: [AM], Secs 26 7.11
Bﬂ/l/ﬂs : ( [o)/'m/u(/flon 0/ jraulo felai’ew,'fa;émﬂ&

1) Tensor- //om Aoéuwfzzm) Conf'a/
el he féeol’em Fom Lec 16 Lok AB fbe commutatye /c'/zjs 4
y-' /4 —>5 a 40/#0/140794/57", /of l be a g}%/wé

Thn ( Tensor Hom aa(//'awf/on) : The fundor Z(%--' A-PMoo — B-Moo
o Ll it o ) B-fod — A-od
uflback
1.1) Base %M(je
Tave L=B. Then Hom ,(BIV) is ﬂa;fu/dgl /xomm;bA)c o N for wy
B-modile NV ie. Hom ¢ (B ) is /somwpézc t the /'o/e;zfﬁ.‘} endlp- funitor
of B-Mod We arvive at e /ﬂowz’né :

é/oZ/a/Jt 7ZL %Mafav EC%I'-‘/{‘/%D( ag-/uoo/ (éase &/anje or /ﬂﬂdw-
tlon /unator) /s /F//{~QJ'OM‘LL Zo ?*; B-Mod —> A-Mod.

We encounter base o/mje /rﬂz I«/Am m Linear %«//& we /?é{ca

'_l\/fﬁéoy 5/0&685 gver & /ﬂ/o/ F W. Veﬁ(fw S/?RCZS over 'f/z a-{}aé/m'c
¢



closure F [CJ F‘K F- C),‘L%f I Z%V/;ﬂ'c dore é @?D?/ﬂj/
F . Heres onher agpecrante 0/ fase 0/:2% Hom Ths course.

/D/O/Aas;"fmn: Let ScA b a mw&%g’caf/mz subsgt . Then He %myfor
ALS™] 8- : A-Mool — ALS™T-Mod s /fomw/fo/z//c % Y Localization
744'7(750;' [57]

ID/007[’:

%, EXM/& Z in Sec X2 in Lec 74, [S7T s Lt «océbmf % 4,
/M%act Functor A[S"]-Mod —> A-Mod. B, (ovollary above, So is
A[S”’]@z o, Mow th unigueness o 4(/'o/nz [Sec 23 of lec 79)
juammfees [571 = /J[S”']@jd' 0

/g?m /) Ohe con adso /WOVc ﬁé //o/osi-f/an w/o f/c Cﬂfejoflmf Lan-
Juase, but ths is /éﬂﬁ//a’. One Shows that ¥ A-module M,

:1/ ALS ™ -Coneer map 71-'/4[5"’]%/'4 — M7 W Lem H%.

7; £0ns‘f/uaf an ZnVerse, one A/o/m,’?f: %A c/ﬂ/’Versa/( /Iaferz‘g_ 0/
locallizotion of modiles [Sec 22 of Loc 9) 4o M -—->A[S"}<8;4 M,
mistom 2 sty 3 ' MIS7] = ALSTIGH . 1> Fom
Detoits are an Mnd 4o Show this somophsm A[SIE M =
M[s] agrees w. one (n /Dn}ao sition is @

7 *) The modiles we Zm/mn‘an{ i /]{f%ﬁu’c [60”7%‘? £ so

is 2 fase Janjc Rnctor More on Hhs shoull be expected 45
A /oﬂus fo /aifer /edfw’fs,
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’/,Z) [omo/cw‘f/aﬂ

Mow we {ricfﬁ discass f[o !gﬁ qofamzl of 30?‘ agasn , 1n &
More generql Form o/ Zensor - Hom 40&@ nction.

Zf)f A ée_ Q g‘MOOéA/& A’n/ /V /e an A-/MOO/L«&, 7701 %mA [///{/)
becomes a. B-modids vie [65u](f)=<////() ¥ 7ue//om4 vas le/
( ). So we jr/‘f & fnitor ﬁo_iu_A(l)')f A-Mool — B-Mod,
Mecz "%s /léo/ousf& ts abso an

77|m: 7Zc %mc)lfor ?*[1(95) /g-/foa! ——>A-/I/oo( s /844 ao/'wmé
bo Homy(L,-) A-Pod —> B-Mod

ﬂc /0}’00/ s /110}’12/% S/}m/ér -fo Z%vf 0/ 7Zh1 in Sec 72 0/
lec 16 oud is Gt as a

Now  consider £ =8B 72/&,/; Sec 1.2 of Lec 7%, Bo,M =M
(e m —sm) ¥ B-moduly M. So, 30*(3%-) g?(f’." We amve att:

[3/’0&&/&: The /fMVfor éé_ﬁ_nA (B/.):/I~/’/oo/ —>B-Mod ss /(/741‘
aa{/om‘f ‘o 30*-‘ B-Mod — A-Mod.

Z) 7;450»’ /y/ooluﬂé ﬂ/ ﬂé&t{ra&

2.1) Constrution

Let A be a commutative /'//;j/ 5 C be A- a.%u{m_s (X s0 4-/%0/01/65)
~5 A -modki o 5% C.
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/D)"OPoSfLLID}’I.' -3( 4‘ a,{fvgm, S{)"Vg on g% C S.'L(.
(48¢ ) (6,0¢,) = b40cc ¥4 6eBcoel  (uw wnit 101)

Bodf é/qumes: will follow Gy 5§’C=S/’amA/€@c/{eg ceC)
X QM} bitinear Mep s anifaog determine o g /rmyes of g anevedbors.

/%W We heao/ ‘Llo Sth/ 6\'151,[016{;. 721_/)’0044(76 /M7o EXB —9@ Ls
A-btnewr ~> 3L A-lnear - BEB — B, w404 144,
Sﬂﬂ/ﬂ/«? we  fawe e (g C ﬁC >

8 (BGE8 /[@ C) B&,C

ASsoc, muf ot 69 "’S
Sec 1 zg‘of”z':c 16 £ 4@9)@/0/@9) B 66.)ecte)

X@} < (B, Q)@ Be, c)
%) (Bg, C>>< (B&()

@

m{r /m&lenﬁ totion mep

So We Ve 5/01,1/)1 KXIS’LZ%CL 0/ /4 {/'6"464//0}’00475 /ﬂﬂf zJS_Yoab}fiwfg,

£ unit axioms cam be checeed o Lensor /)/omwd; €.g- Jeve is o
/wz‘ of unt  axiom:
(181)(4ec) = (19()&(18¢) = bac. O

Eem: ‘?C e commutative = so cs 8@4 C.

2.2) (oprosuct.

Theorem: Lt B C e commutatve. Thn B §C s e co/mém/
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o BLC m E=A- fammﬂg /C@faq of Commutative 4—«!;@%}@:)}
Le. 'Ll/e Mow[né, %myfars pre /San/mr/On/ I
%mgfg% C +), /%Mefbf) X //OMS{C; ) E — Seds.
€7uév’g-‘ = /4-4{6:&5;% homom'ms (5. B a@%[) & 5’75@4 C
st ¥ Mj fomom s fg-' B —D ¢¢: C—D whse D is
460/¢7mufdifll/e 4‘&{3@5}@,) E{I /4 j /omom, jﬂ 5%C — D
W. §03=50°L3/: 8 —>.‘Z>) 4 ?ijcc: C =D

froof:  Lonsten of (8 L° P6)=601, (“(c)=10c. The condith.

ons on @ are ﬁﬂ/é@l)ﬂ]og(é), g(f&d? f/c)@[é@p/é@/)[/@c)]

) (F[é@C)=§ﬂg//]CFC(C).

We need ,,/ZO SAow 3.( Af*ajﬁ.%m homom'm fﬂ/g?zf"’@ 54,3//5/

(), T map BxC =D, (Ke) 1> ) Ue) is A-bilmen, 5o

5{ A»fmggy (70 5&1‘07{?1}45 ék)

What remains o chece is: @ respects ring mulbipCn lnt is obean)

&70?]4 Lo b His t’enszlﬂ’ monomatls j
(40405 )= gl 44000)= ¢"144) ¢ c) =

= C/ﬂg/é)(fg[é) 606(4) ?ocfl_’z) = [_/D 4y (0}%m’vej:(ﬁpgfc{)7acfg )) :

(6056, )¢ ()= pthe5) plbec,) =

Erowpls B= Ay 5.3/ (b 4,0, Ay, 130
T, B&C = Aly,.. x, JuYe ]//7{4 f o) B p0,), dencte He
1ght hand Sicle 4y D ML O Gty

———
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/’l/l& Séanx /Somor,o//rm o/ /imﬂfo#;: /';) = ’%XFC /wZCIc g=/%m€q7°)i
€ = Sets £ Fp k. we defined 5/”71/&/%0, Hen we ave plone C{] A
Unigueness of Kepresenting object, Sec X of Lec 13

Mm Mﬂ[/w %rm[or F B/: & —> Seits Sé’ﬂo//ng/ a comm've /f—djdm
Rto {fr,r )R] £.010)20, i § and an A-aliphya homomor-
phow g: €5 o Fl): £y (R) =F, (€), 1) Pyt 40,)
~well- a/%/)uo/ /W}a 4/ 700;) ?o(rt) Su.‘/:/ ’L%: relns aj h,.7.. :

Ten FB :———>F[; : ?E%’MA-M& (@ﬁ is St o /?0[)?,),...,?/7,))52
here % =image of x. m B: (%), 9% ) & £ (6.0 ()= p(E . )0,
he mep oG f—)/({[i, ),...,c{(f,)) Is & o/gcﬁflon (é.( e /asm'/pilon of homomar-
Infusms From algelyes Glven {/1 jmcrm‘ors % telotions, Exeruse Z in Sec 0of
Zec ,Z). 7; onw [ZE) cm;flzlafe A /Mhufai’ ﬂso)mrpé/sm 1S en .

SMJ%/ we have Fc —‘/;7/:;.—/ , F.‘D ac g Thot /i; = F;x FC/ s
an . This Comp e e exa/nf&.

o Let gf b ﬁ/c (mege of g,,.éﬂl}l,.. Xp J ¢n g[?\’_,,..xe 1. Note
LZ/a 1902 C /)’ 2 g‘ﬂz{j&é}’& Vie. Lip S/ow ’LZ/QJé
B C ~ B/x,.. er/(g,’f..~,9'2,)



Botus : [m)ina/uuf[om of 4roup /e/yVesmfuf)ons.

Ths bohus 15 2imed ot stusdsats h//o Zook /%f/ 5S3 n
‘%Om} 2023 [gr Enow /Mw&«f @Wesenfuﬁon ‘f/eoy)_ 15 Q/So
based on Bowuses £o Lecs 3 ond /5

Lt AR e gorod (associaitive unitel) /mgs £ A—B b
o 4QMDMO70//SVM, 7;/en it .'57-[/5\Z moxes Semse 1o consiler 74//4@/’_:
Be - A- Moo —= B-Mood £ Homy (B-): A-Hod — B~ oo
(for an A-mocluke M e B-modiks  structure o /%%(8//1)
/s given {3, M?J(é’)ﬁa(é’é))- 71? we Gt afr/j/z‘ 4%'0/;11‘ of

*

()0 An /nzéel/eﬂz/hé situetion s as /a//owl Led HeG b fnte
grogps. Lt Fbe o feld St A=TH, B=FL and &4 o b £l
mclusion AsB It tums adt Zhot he Kintors 88;4 - X
/énmA (B-) mn ths case ave /50;140/70415/ bth are refewed %o as
‘flz /mluﬂf/on o/ jmu/o /-e//e,swfmf/ons. 71; &/a;’m f/a;ff ‘én/csf
]{Z,nyfars e d%bml‘ o %4 /)u/ZZéRCK ﬂnmfa}’ (a.k.a. ffc
restnAion /a}wfor) /S known A4s flz Frobenius /’ea)o)’oo{z?, This
was discussed in Lectures 14 415 of MATH 352



