
Chapter 1 Module 

1.1 Exercise 

I4LetNKbesubmodulesofRmoduleM wedefine

N K aERlak EN

I Provethat N K is an idealof R
Proof Step I Show NK is a subgroup

Suppose a b E N kl then a k EN bk EN For any kE k akbk EN thus

ak bk a b k EN a b E N K

Step2 Show R.CN K E N k

For r ER and a E N k we have na K r.N E N

21 Aspecialcase is AnnM oM bERIbx 0 xEM called annihilatorofM For an ideal d

of R if C AnnCM showthat catC x ax makes M an Rtc module

Proof Step I Showthat CatC x is welldefined

If a b E atd a b Ed EAnnM cab1 x 0 Thus a x b.x

Step2 Theaxioms ofmodule is easy to check
I5 Provethefollowing

1 AnnN K AnnN AAnnk

2 NK AnnK N N

proof 11 Ann NtK AnnN n AnnCk

For a EAnnCN十K a N K 0 Since N K Ntk aN a k 0

Thus a EAnnN nAnnCk

Ann MAAnnCK E Ann NtK

Fr a such that a N a.k 0 we have a x y o for all XEN
and y E k
2 Notice Ann ktN N aER la x ̅ ō x ̅ E K N N where x ̅ x N

and a x ̅ an ax N

N F E Ann Ntk N For a E N FI ak N Wehave a x ̅
ax ̅ a x N x y ty2 with yEkyzEN.axEN.hua x ̅ Ō 二 Ot N



Ann NtKI N N E For a EAnn NtKI N a x ̅ ō for
all x ̅ E NtKI N Let X y tyz with y Ek andyz EN we have

ay tay z EN ay EN forall y Ek
I 7 When R isnotan itegraldomain give an exampleofmodule M whoseTCMl isnot asubmodule

Solution Consider R M Zo 0 I 2 3 4， 53 TM 0 2 3 43 2 3 5 TCM Tus

TM is not a submodule

I.IO Provethatnonzeromodule is simple if M isgeneratedbyanrbit_ra.gr nonzeroelement x viz M x

Proof Tke an 0 mEM R m mi is a submoduleofM sine M is simple

cm 0 we have m M

Suppose m 0 generate M.ie M m f o N is a submodule of
M m there is n EN and n 0 Sinie n EM we also have n M byassumption

Thus n EN EM n N M


