Homework 2

Saturday, January 12, 2019 2:45 AM

(O?Tosi‘[’e_ l""ﬁ) (a) Le‘{" rR ‘Oﬁ O (Am{'OJ n'ng, (PY“OVP, 'H’\AJC
oP .

EnJ‘R MR  os nings.

L) Suppose 3 T R—R séc..fcm+»5w='*c(oo+ﬁr<3>

« T(TH)="2x -

(PYWC ‘Hm‘l,‘ (R o °P .
©) Prove that Mn(rR)UP‘B Mn((RQT) , In ’PM\TI'CM\M‘

M (R MR # R s commututive .

) Sppese & & & gong ond CG s the group ring of
G over €. Pove that GZG:YQ CG .

(&) INOT Jart of HW asa'amenﬂ Can oy Pind a nng R such

Hat Ro R72

B- (—BrS\'On S\AIJMOJ-) Suwose R is an in‘l‘cam( o(omox\'n Omo\ M l's

an (R—r‘nocl. Let Tor(M):= ’imeM | 3 reRa3o§, r m=o%.

@ Prove that Tor(1M) s o Submd. o—¥ M.

b Tor(M/qy) = © ( Mgy '8 torsin—Free.)
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Homework 2

Friday, January 26, 2018 10:45 AM

@(Annihflo\'br) Let R be O\Mnl;}al n't\% ond ™M be an R-mad.

The oonihildor Ann(M) o2 M is

An(M) =3 reR | ¥meM, rm=o} .

And the annihilator  Ann(m) a¥ an element m A ™ s

Ann (m) :=%_r‘e‘R[ rm=o% .
(Notice That Ana (M= () Ann (o). )
@ Prove that Annim) s o leHt ideal .
&) Gre an example cohere  Amn(m) is NOT & Fe00-sided
ideal . (Hint . Tor mstance think abowt M _(Q);
gow have seen before that ideals of M(R) are o the
form M, (T) where TIR; inparkiculr M, D) does
not have a rontrvial tuo sided el # Dis a division
Cing )
@) Prove that An(M) is a (beth sided) ideal of R.

(O“ -F{RC‘ Q Z—‘"‘OJ M S-"L‘- Anho‘ﬂ=o m\J VY“QMI Anh(hﬂ;to.
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Homework 2

Friday, January 26, 2018 1:23 PM

(Remark . (e say M is o fabhfnl Romed 18 An(M)=6.)

@ An R-mod M is an v mod et

R M
(F—l‘ Arm (\‘hx X =N SCa\o\r I'nml‘b")l\o\,%on -

| Let R be o Mnl;lfﬂ‘ n'ng, —.Y'QQ, od M be an R-md.

Let IM.—3 >

=\

ey | mpeX, xpeMi.

® Prove that IM s o submodule of M.

®) Powe thit T Am(M/py) ;s ond deduce that
Mipy o be viewed os an R/: _mod v

r+T) . (x+ M= re+ M.

Bllt V= é Cv; be o countable dimensimal veckor spoce

over C. Lt R.= EMIQCV). Pove that as R-modules

ReReR .

CHik . Use ¢“3wa'ec+lb: to odd and even Qom\‘;onen‘t's (o any
other pachhon to twe infintde sets))

Let G be o Qrovp, ond M be oan abelion 8rmr‘> Grive an
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Homework 2

Friday, January 26, 2018 1:33 PM

ex?ln'cijc bn‘dec:%(on E€Eooeen ‘H\e Se‘[’o-p )l‘heom Gr—o\c\:fms
om M and ZG—module structurs on M.

C\lfm con use wiH\ou‘l’ ’Fmo‘P -H\o\{' a linear CT—o\C\T\bﬂ on M

Is 6(\/61\ t)a HWCG-, AU\%(M\» <6rrfwl> l'\omomo-c?‘)lﬁu'sms\))

?ea&n% l)efpwve (?rol:\em ‘De{erm\'r\an“.‘ Con be, O\e#\hec,‘ -?or mO\‘l,‘ rices

oon'{'h en'[:r‘l'es in o unl"l'ol Commvrl?orh've, rl'nza-.

n
det [o,,]:= 7 % (0 ]_[ A iy 7 cohere
0eSS, =1

S s the S(dmmerfn‘c. 3%}7, o\v\o\ san: S,—34E s the S«‘Jh

n

8r'0u? komovﬂﬁrl-.ism . Similar +o ‘H\e nxn Y‘no\"\’rn‘ces oNer A 4’-1@.\4 5

one Can cle:ﬁl'ne minors o«¥ X =Jo ,A'] .

The ,?, }— mninor 0:{2 9[.—_—[0\1-6:] is the determinadt 0*£ the

Qq_j) x(n—1) ma-l-n'x ‘X(l,k\ Fhat ome %d's o\-ﬂxr‘ remov{na ‘H'xe
.H‘

1™ v and the ko column

Similar to Cramer’s m\a, x (A, k): = A ;

We Coan clef-ine, the o«c‘a'unc‘l,' dt ix
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Homework 2

Saturday, January 19, 2019 10:30 AM

ady(@ of x. The (7,9)- Crr['ra o} adyo) s C-:L%ﬂ. det %G, 7).
Here are the main r?ro?erl-v'es o‘f. det . MnCA\—Pﬁ -

Q) det is mulk-linear coith ne.srfecf to colums .

(1) det s muH- linear coith YES?QEJ: to rous .
(Z) Je‘l? (I)=1.

@) B x hos o iclen‘hc*a\l rows then det x =o
(‘3/) I? X }W\S "70\)0 l'cien‘['l'Ca\I Column,sl ﬂen Cl& K=o

) adfox). X = X adjon=deby L .
(5) ¥ /Y eM M, c\e‘t’(xa}: det () cle;-[;(ca\ :

(> Suppose A is o unital commtorbive ning ond  GL(A)=M .

Trove that xeGL (A <= deb xeX .

(b Suppese A 5 o unital commetucive ing ond V(A =3 11
Suppose & AN—>R s an A—ma. homararphism ond leb
XeeM (&) be ts associabed mabrix . Convince awrscH’- Fhat
b is o b:‘a'ech'cm i? ond On‘a i Xgn € C%anm.

Pove the %L(aw\ir\é stitements are eclw'va\en*t-.
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Homework 2

Saturday, January 19, 2019 10:33 AM

€N <\3:An—r7l‘? IS SMra‘ec:l:Ne .
OV F ] o] 5 bpecive) ohee T s
l'nclv«becl Bd 43 .

@ P:A—> A s Btaecihve,
(Hint. Shoo (D<@ ond (2 @) . Use linea dlgobrn do shoeo deb@ ¢ 1)

©) Suﬂ:ose, A is o umn%al Comm{'ox“,’l'\l\’, r‘ing, ond + - An—-b A s
On A—moJ. l"nomomow‘)l'u'sm- (‘Prove, ‘H\m'['
&+ s wrjecfl\rc. = DTS I)nj'e,c‘l'i\re»

(%-USQ Poblen 1.c, 1d, 3.6)
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