
Dimension of arbitrary modules
-

Last time we defined dima ,
for any arbitrarydoin ,

of a f. g . projective module by choosing a matrix

At MNCNP ) with im (A) = module and AZ -

- A

Want to show this isindependent of choice

"

.

This a standard trace argument .
( see hoick)

.
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A sequence at R - mods Lis MIN is weakly
exact if inciT= kercq )

.

• Note TM = J
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Dimension for arbitrary NP -

module
,

M
,

theorem 4) If KEM is a submodule of f. g .

NP . mod .

M ⇒ MIE is a fig
. projective module

.

and

IT is a direct summand .
in M

.

(2) If M is a f. g .
NP - module

,
the PM is

f. g . pnoj ,
7 an exact sequence

O→NM→NM→TM→ O
,

and
. MI PM TM

.

(3) 7 a unique dim function

dima ,
' { Nt - modules ) -110,0J



sit .

(a) If M is a f. g . projectile module

⇒ it agrees with our pre v . def
.

(b) If O → Mo → M
,

→ Mz - so is exact .

⇒ din M
,

= din Mo t din Mz
NA Nn up

( here ata = a )

(c) If M -

- ¥¥hi and for isj 7k sit
.

Mi
, Mj  E Mk ( coknal ) ⇒

dim
,v ,

M -

- sup {
'

din ,upMil it II
.

(d) If KEM
,

M f. g .

⇒ dingy,k = dim
µ ,

IT
.

sub mod

Remark' Assuming this theorem
,

can see then is

Only one possibility for a module M
.

 Let

M be a NP - module and let { Mi } be all f.
g .

sub modules of M directed by inclusions .

Then by Cc )
,

dinner I Mk
sup 9 dimwit Millie I }

.

and doin
, ,

Mi  = dim ,vpPMisince PM Mi



Q
.

When is din ,upM= O ? Means that

M has no non - trivial f. g , projectile
modules

.

E T -

- finite ⇒ NP = at

trµp( Ear 8) = Ae

Show that for an NT - module V
,dimmu) = ¥ . dinner .

Ex : A Eh compute dimwp ( M )
,

where

M is a NI - module
.


