Lecture 08: Parametrizing module structures on M

Thursday, January 25, 2018 10:22 PM

Tor o gug G ond o seb X, con 5o it Here is o bi jection
betueen  §m: Gxx—rX | actin and  Hom (G, ).

Nocs Por o giten ving R and an abelin g M, coe’d like to
do the same; ths mers we could like to parmmelrize all the

f[mss')ale scalor muf’h‘?\lm—hbns m RxM—»M  cohich rakes M
I'n‘&'o o le‘ﬂ:’ R- mOc\ .

erouF; G- ' ‘Rn‘na . R
et - X 1‘ Abelon P M
Achion m: GXX — X ‘l Mod. o e RXM—p M
S Gep ¢ Longd
Hom CG,$5) L Hom(R, ?)
ar \ oy Ly

Froposibion . End (M):= § 6. M| gp homomorphisag

IS & ru'»\g b (ei+e,_)cm = O4(m) +O(m)

(8- 0.) @)= 61 (Lulm).
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Lecture 08: Endomorphisms of an abelian group

Thursday, January 25, 2018 10:34 PM

B © ®+oD)(m-m) = & (m-r'y+8, (-

= @\(W\] +99_Cm)\ — (& (Y +0, )
= (819 )(m) — (8 [+ ) ()

So 6‘+€26Enc‘ M.
@ (8- 8)m-ny= 8, (8u(m-w")
= O \( Q_q(m\ -63_0*\’)3

= D,Ba(w) — O (@2

= (-6, ) () —(6‘-'69_) Ch‘\/) .
@ 'QSSOQBC\‘\'V\% s e lear.

@ (D\‘:lm‘m\‘\,’\o'n . (el . (e;,:\' '@8\) (=06 ( (Ceéfl‘egb(m\

= 6, (8.0m)+ O3(m) = O (Balw)+0, (B30
= (©,8) ) +(8-4) ™

= (8,6, +6-03)(m -

And (B, 102) B2) ) = (8,10, (3m)

= 8 (830)) +62(030™)
= 0702 + @8I
= (0103 +02-) (™-
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Lecture 08: Scalar multiplication and endomorphisms

Thursday, January 25, 2018 10:45 PM

“Thearem. Let R ke o unital n‘ng and M be an abelian ((J)")_W\e(\
-\}\e. -Rouobm}\g mocis are  jn\verSe m?. Qa\cl'\ GH\er‘:
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“The man r\m\'w\:s o=@ fPWO‘P-

.Su\ﬂmse M is an Romad. Then |, For ony <R,
“[r'- M— M, /er(m\::hm s an tbelian odvvuf
hmhomoﬁ\;l'n‘sw\ . Do ’YY.G End (M)

¢ R— EM‘(M) S a ﬂ'na "\amamaﬂ‘:l'\\‘sw\ .
r >4,

|
= (jr;k’?m) ey
"{r‘l pLCm\ = Q}f‘z\ . M= Y; (G .my= 'QF\ (sz,(m\\= %‘Q@l\(ﬁ\\

R 8:-R—>DBdM) & & n’ma L\aw\owry‘h‘sm ) “‘then
(00‘\“6"\ serds 1 i——BlAy\)
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Lecture 08: Endomorphisms and module structure

Thursday, January 25, 2018 10:58 PM

romi= (8CH)0my  sahistres properties o scalar muttiplicn.
in modules :
G+r)-m= (O rnd)m = (emrem) e
= QG +OEOHGN = Nt oo™
. Gy = ©C) Gnrmy) = (©C) () + (G m)
= ot Ry
1. m=GW)m= \'AHCM\ =m. ]
Powstion . Suppose M s o e Remed ., and ©: R—Ed (M)
is the indnced wnitol Cing) kowwomwtrlnfsm . Then
Eod M)z 38 MM] Romed homomorphisel

is e.a(uql +o C (BMR)); in 'Far‘\,‘l'c.v\\o\r“ L s a su\on'n% p

EndM)
o\ne\, 2 R s owmatahive, then Ry Z(EnA,R(H\\ ;

B feEnd Mg e B O
7}9‘ ER, ¥meM, ‘P(P-m}: P--P—(m)

-<=\-T|2e Bd M, < LcC (VB(%CR“'

-g v@{(‘): 6((‘) v‘? BA
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Lecture 08: Generating set

Thursday, January 25, 2018 11:15 PM

Det /Lemma. 3M\>f\>ose M s a lett Romad. ) ond A SM. The submalule

aenem'\:e;\ lga A 1s the Shan|lest S(Alamoc\ﬂe a:?, M thil cottoins A -
s O’eho'{'tcl 193 RA . Then RA exits Omcl

m
Rh= M N ond RA=3F Z rin, |reeR, o Al -
NEM !

S« hr\aol-
e 5 )
. H’ : W“.I UL / N-\' ]

PR, gN‘Sa'eI (s o g o} Submad , then Q is also
o. Submed - CColmd 7). Bd se (Y N & the Smallest submed
NeM
S\ALNJ
ACN

YreR,0.eAhA= T ra eRA .

So TThe RHs = RA .

Aoa=a = ASRHs. So s enogh o observe thet
RHS is o submdd - -

D Sippose INE 15w Fomily of subrodules o M.
hen cve let 70 Nii=8 Zon. | nieN; chere T

1
n{’s are zew QXCQ\)'L'

1el 1el
—Pop -P.’nf“;elxé mOma i
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Lecture 08: Summation of modules; cyclic modules

Thursday, January 25, 2018 11:43 PM

Lemma. Suppose. %'Nl&’e:r_ (s o Fomi \6 o) submod- b ™.

Then 220 N, s the smallest submod. of M that contuing

1el

N:’s as subsds.

¢|¥ Z / Vi
—_ .Y'LL--\-Z N, = Z h-i"’“—" 5>0=4 & s

" N{ submod .
r_mw=Zen
1€l

ve]
By the previous kerama, The med . Qen- 1:\3 83\_\11 Comtans

2 Ny dnd S0 ‘H\ea are ealwm\. =

1eT
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