Structure +hm for modules over PID
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Eg R=kDd = module V is a veckor space /k
with xv =Ty for sme T:V =V
Thn = V=k [xg\re (dim < o)

easy, so asSume Aim V<oo
Thn = V = ® KHdASM - @ @ KA
e‘(P)a > ek(P) Y Primes P, and almost all O

Q. What is {P} ?

A. all irreducible polynomials

Q. What it k=C ?

A p=x-o for xeC

Q. For for fixed p = X, what is ||<|:X:|/<§'(")>EB ®||<[X]/<Pe"(")> ?
Le, k) Ax-afde - @ k[x] Kx-?

Q. What is kDKoo ?

A. cyclic, with  minimal polynomial pooy = [x -«

= a Jordan block of size e for eiganvalule x

Ea R=7 > M=Z7e-eo7 e Z/n,ZGB GBZ/n,l with n |- |n,
—

Conclusion: course evals)
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PL overview

Recall: M/commutative domain) R has torsion submodule

M, = {meM|rm =0 for some veR\Go}}

Fix M £g./PID R.
hP_‘li M=M, ®F with
‘F free

‘rank M & rank F <00 well defined.
Propa: M =Mise = M=@Mp) where
*#M(p) =0 for some ecN
*Mp) =0 for almost all P
M(p) = {meM| ¢Pm =0 for e = 0}
Prop3: M=M(p) = M= RAFYe - @ RA,
3iProps = M= Rfe@R/@e‘“‘l”)e--- & RASP)  with erilp)= > epyp).
Set gy =0
and g; =TT pP for i>1, where eilp)=0 For i>]+k.
Then * gl la, by construction, so (g € = € (g n = oy i
- @%R/<|>=ffg> . R/g) by CRT. %J Cb "
o #{ilq; =0} = rank M. Henceforth assume M =My,
Suppose G114, satisfy thm.
Uniquevess is trivial when ¢,-g, =p is prime: n =1 and 4=p.
TF 414y = pa with a¢ R
then #{i| plq;} = AimMF)M/PM since
RKg if pig
R/<%/|>> i# plg.
Tnduction on # prime facfors of GiGn = uniqueness for pM:

PR/<%> =

OFAP(ST,\G?W) is well defined.
Hence Ordp(‘{,'i) is well (Je‘pmeo‘, o0 add 1 or not, as aPProPr{a+e. O
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