Lecture 4 1155, ileady & /Wa/w/fs, V.
7) (onstruitions w. modddles.
2 ) Submedies p4 /u&é’z‘mf modalles.
3) /L;h/‘fvygt jm@mf&o( /740044/54.

P\’y/){reyw: [/(1/117/ ﬂ?{& Z/ ﬁd‘/ons zjf

1) lonstrctions witf mdily (K /ompmoyﬂ//fm),
17.1) Direct sums & produdts
M, M, A-mo ax
M DN, (direct Sum)=/'//></% /odrw{/arw@ﬂf) =/a}'ooé4wl
MxM, a5 abelion groups w4 (m, m )= (am om, )
Sove jW , 74}/ a st T Cao:yfg infmite ) 4 ﬂfo/b/ﬁ
M, e W et gt (41, s | 5 o
é’om/oowfm&c g ‘(ons. ‘<
Direct sum: O M, :[/”’C)[ez‘/d‘{l o mary m-#£0%
#Me /’ -maa/uj&e,f/” S/0N:
@M1 M
W//o/ (s /Somw/'oﬂ//:m <él€I (s ﬁmz‘c-‘é—

12) Hom modide: bt MN be A-moditly
As o set /%}4/44 //{/V)-'Z{4~Zn{w maps M- NF

,___{ //QZM-’ //0/74 //%/V) /AJ A ﬂaﬁ{M 4 M@M Sfmﬂ’we,
7



/%,40/ ‘o O/M%u, Ko/pé'z//an Z/%M/%p{’h 6, ﬁ&lwnzzs 07//4
v, ‘e /%’74 MA), aeA
;V*)'}ﬂ/](’“):: ;a/m)’l“fylfm) e N
[ap](n): = aplm) N

Zﬁmma: 1) @+ // 2 ore A-Onewr maps

2)) ;ﬂzjuc}oeju lons 4 o Zurn 6}2% //Lj ) ite A-mdidh.
fortial //‘007{‘ [4}0][5}»} =4 [aﬁuJ[m) ~part of ﬁmwz‘} for ap.
[&}U]/gm) = ﬂ[}a /{m» = ﬂ/fﬂfm}:[ﬂ/féj = g/éljﬂ/’h)):g[@ﬂ[’").
Eeszl of /Oro (s Gm _ 1

gmpﬁ: 7/ Led M= A Then Aém[l (AN) SN as A-modules.
P}’om ZZ/I/Mf /144705 %ﬂ;{q [/4//1/) —94// }v f'?;”[//) &
N ﬁ/%/w/J /,4//\/)) Vi {—9;0,1 y }ﬂ,, (&) =an are mutu verse.

2) Hony (HOM, 1) <=> o (1) o (4,0)
@ B (el ply ), whe M cr Mo
vin 65 (n,0), and ity for /4,
_Z—IIVZ/’SK /%?05 (%,Pz)é/%)mA[/'él/V)X%mA [ﬁ/z,/l/)(jag_y %
-‘/{{69/%-? qven 4 (m,m,) =@, (m)+y, (n)
jﬂ - PBove Yt y’fﬂ/ﬂiy ‘o eps /Z/’g //fMZi{ﬂ/% pverse A-

/Waa/u/e /.WMO&”//)’MS_

3) Theve is & dyvect Mﬂ//oj of His 6&794 jgr /%9...@/%<~

—

2|



£ Homg (ATH) <> Him, A )" ="
p o > (pte)p(c))
wheve €= (0. 1. 0) (7 i Y z‘z‘//)éce)_ The inverse
map (s j/l/en zgi 2y 1) P, -'/@,-.ak) 2 qn.
bem: Example 2 Fvther jenwz/{'zes fo  infmte drect sums:
Hom, (DM, ] _A/}[Q Formy (M., 1)
71, P)’OD/ s S/mf/ar ‘o ‘ffé, MDV( Mﬂ/ s M as

Z) Sub £ quotient Modules.

2.4) SQKWQMJ Zt"/lZ 4 Af R Comm’le /MJ‘
iDaﬂ/m{/on: LA M be an /4’/770044; 4 submadids o M s
on pbelar Suﬂ//a}ﬂ NeM st acA nel/=anelf

B N hoy o mtwnd A-modis strre.

E)’MID@: 0) {03 MEM we Submodules.
7) A s a 74%/0/ /so anodille. < vetor ;mw): Submodihs =sehpace.
Z) 4 =Z /So Moduihe = db&%jl@«f} ﬁ‘{/%M = Sao/dq/’a«/a,

3) A =[] [[F/s a%&fo/) A modids N = (Fiyeozf:r—/fpa,a. w.
oy / M —=M. /49«54/09&% //CM"J’/A/%%Q st

XW) SN lonversel, every N stabts :w@dm 5 2 Submodids

e fosm=-{(X)n £ XN = £V < N,

9 A s amg img M=A: submodidls = ideed.
3! 4'21 (f “



2'2) /0‘45{/”M0f/0/75 W. SU/MOM‘
7) y: M N A-modidss hommn: kerp et & inpe(
are Submoduls, Lt s

2) Wy one Wbé/[/“” 5/0“'7,4 /’?z/~-%)5: {dez% /%645 -f/’f
. = Bk

/3 S}Oead CRSe ﬂ/ /ﬂmd%-‘ _/7_/=//1_4 M ) "> ;Uﬂ A ’ﬁ/(//
/566 fXQM/oé 3 n Sec /Z) 778/7 QS;&MA@’"M/‘):ZMY,’_W‘
Note 2650 2//&7,[ f4/5 jenem/fzes L%e_ idead jwﬂmjft‘o/ ? 2
jﬂfm cotleAon a/ 0&memfs, Sec 3.7 a/ Lec 1 Sore je/ye//a,%)
for index seft T X m, eM liel )~ gSk&WA (@-/iéf%[ﬂm’z‘e A-bnear
combumadions of m:’s).

3) 54};95 Z /nz‘exr:ec;ﬁw; : %/ /{ c M suf ,mala,é
/%ﬁ/%/ ///+/MZ = [/ifl—r/MZ [me M T ~sabmocdilo,

4) [Podduct W, deed: WM submduts, T <A el
I/(/’:[g—%ﬁg/diéljﬂgélf/f ’Sﬁ{/ﬂoM) .
(compore. 4 /roadmf o ety in 17 of Letwe Z )

2.3) Luotsent moduler: M s /’—maM, N Saoéwaé/é

~> ///cizanjfw MW =L mr N [me M§ & M@njl’oby? fromon'n
M — /’//4/) 5/\’//77)—'=/m/1/ Ty MN fas a oatoral
A -modide strire. The Mn/»? 3 Mﬁ/yaw 4 %ﬁaﬂﬂfm

(n Sec 34 0/7 Lecture /
4)



lom/aaszf/m: /) 7he map Ax (f1/1) —*?////V/ (a metf) 1=>
am+ N is well -dofmed (ams> JIf dlr,? encls an mr N & not
an - m /Z/S&é[) Alm/ efu}w /Z//// w. ﬂ ~ M0 J‘L/mf/ﬁ/ra

,?) 7][5 module SCrye s M/fa,a SE M =Y s a
A /Oﬂmﬂﬂyﬂ//fm

3) (Uhpessal pryedy of MW & 3 M — M) Lok
§U.‘ M"‘?/// ﬁ /#ﬁoaéué /olﬂom’m S-f W< rey
\:3[ MDM /emom’m 7Q /(///1/64// %, ’f/ﬁ é

Ve
h///?,

A ajmm ls commatative

M y 7@ /J'j/’/eh g
7 )=
////1/>M/ @ (n+ )= /)

—

R’oo)/-'

@M&Ufk S:

7) Let T< A be il ~» submodd, _Z—/{/</’/A—7/uoz,//eﬂf

JV/I/H s o A/Z-Mo/u/é Vie- /a+f>/m+f/4)=am+f/1 /(’om%arc ’fo
/{S’n I n Sec 22 o/ /ec 3) /4;; &am/é) l/ I’%? 3 /m,wmd
= /4//{,, /s a%&/o/ <o /[///%/V /s vetor gpace oyer ﬂ//fz

74‘/5 j/Vﬂs a h/n? % /’caéwc Z‘/e jfuaﬁ 0/ ﬂmﬂé&’: ver

/MJS 4 Sfuoé a/ vector g}mc@f over /f//&é

5]



L ) We fave st o/w/o/ 4/'/:9/%0754/;}% 2,/4/60/’2075‘//.’
- 74 }p ﬂ ’>/[// /4—/47006,«/1{ /Mmm wm, zlé«, ,/C//cer S5 im
=y
/ /4 "MDM /50/71077//.)'”7).
~ A submodily K<NEM Juve (WE)HE) = Mh
= for submodilyy N, N <M, have KON, 25 W )N
7ZL JERSon [s z%z‘ {A Slzwmé/p/ M&n jmu/o /SOMO////MIS
e ﬁ/_So /MOM /5014107/4)5}175.

3> 7Z/’C ave ({yéﬂfloﬂ 3 ML/@M :
{ subnadilly LeM| Nels
&“”W”’M/ )_é P L)

{50/»100% éc/c///yf
h/ﬁ 4@1/{ Seen A S//%/'/M &/mm 75}* 12/1%/5 in 327 07[ ﬁfﬂ(a/c 7

3) ﬁm'z‘eé genemz’eo/ £ e modides.
3.1) ﬁm‘f@% jWMfe,o/ oLy
Definiion: + Loments meM [ie]) We;jmemz‘orx (z.k2.
§0an/7/ﬂg S{Vf)a//"/ 5‘7(0 ‘/14:5/93"2//”‘ [ie I), /2. #Mé/bf (S
4*579@/ (om//mvt//wy ﬂ/ /‘//ﬂ/ile hlam bew o/ A 3.
- M s %n/fcé, jWUfco/ /’/ Vi /as Vi %mz‘c _/smmb/; .

7
/?MMS: /) /f © /s %”/f"/gz (/zzcumxfeo/ & Tk fte

A



2) It M s jwwwfco( Hhen so 15 SYN Y VM-
///:é;oanﬂ (. m.) = SYN = Span, (T0,),..,T0n, )

3) m=(,,. M) Yo A% 1y, ;Vﬁ/@,.«at%g@mf_
=Sy )5 5 = HA
50-‘ /jh\jeﬂ’oz MDM :/z/m,//enzzs ﬂ//d %p Some KE 7/20~



