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Lastweek you lookecl af the tonshuction of R fwm R, ona complefron
in the setting of bpo/()ﬁi’(ql abelian gwoups. The overall chain of conshuctions s

N —m Z — R ——— R
addrtive ru [ plicative limit of.
invenea inveneg (amchyf-eyuem@/_l

Youalso know R/Z £ S M7’Dpo/091(a/ abelian goups, Jo you shoul (
find i PIWHHe that Lomp ev’my CYy4 should give R/z and henwe St

Bud iF doesn*} make sense o conshuct RJZ fom Z/z = 0! & how can we
exiend the chain

1
&3 > By ——— = Rz =S

(muchy req uentd

backwards fo find Yhe “Finik” mathemoatics whose “continuum |imit s S t )
Recall that ST = U(l) ) 75)/;0/09[(0{( gvoups, where V(1)< C is the WIMlHP“TGtHUC
guup of unit modulws complex numbews. from this point of view the

obviows candidates ave he subogroups £ wth vools o Mmily

Zfyg —> U.={zeC |z2"=1] +)

@] (Wam-up) Reuve Hiat
s Un= {7 | 0e@]

01#’10((3“/‘8 anisomovpbp’jmgﬁawb{[x @/Z = Un?,\Ur\.



l_@—_l:l (i) For any Ywo infegevs mmnz 2 ure have U, € Ui . Pove that

~/

z/I/YW\Z Umw.

fmm ~ /[ /I\ fnclusion

Z/ml B Um

-

lommutes, where e hovizontal mops ave an in (¥ ) above and the

mop jomn,m sends 1L o . Al awows ave Svo Up huvv\ow\ovphfrmy.

(i) Describe Yhe gwoup homomoyphisnm on* Zlwg —> @/Z which

makes e diagram below mmure or all n7 2

w

Z [nz ? (&/Z
thrs s thae 150 B/z = (), Un
) — You found aoore, cwapozxck
with e inclusionts v (1).
Un < > V(1)
incluwsion

[@3] We canturn this avound and wie iFto conshuct X/z from the cgc\m\c
JUOUPS, WINg a categ ovical notion callec +re divect lim't-. Consicler

the onented graph whore vevticen are Z ) for Mm72 gndl wheve
we dvraw an edge Z |z —> Z)z F m| R . We label this

edge with \fh/m. Pavkof Hhis graph (wually called a diagyam ) s
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A wwne on this diagram is an abelian group A fogether with a femily ot
homomovphisms {2z — A fasra with the puopev)y thal forevew
Palf m,hw:]’h m | R we howve Jf}p\ joh, ﬁm.5fe><avmﬁe} allﬂneﬁnamg)%

b@[O’UU w)'ﬂ/\, {(3V‘€€Y\. loa/)e“ oomymu(\{ B
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Rove that given such o cocone theve is aunigue homomouohism £ cibelron greups
jC; @/Z — A suchthal jC o kn = £ (ol anin @2) forallnz 2. We scty
that X[z (with the dn) is a colimit o the diagrom (sina wlimift ave
unigue, this actually complelely charncfevisen @A/z.).
X
@4 ) Tdentrfying the fopological abeltan guoup S* with R/Z we have WQ
canonical hormowoyphi sim of«—l-oloblugncot abelian guonps Ay — st
Composing with oy sits Z[WZ an o subgwup of 3T The circle s the
“ompleted olimit” of all these subgoups inthe following pvecire sense :
puove ot it (A, { FriZlhz — A },o,;,) 5 ouwocone [ which /3 is
o complete Hausdorff Jopological abelian guoup , theve is v unique
homomouwphisim of 7‘27/00/091‘(&' abelian quoup.s T 5™ A such that
‘H’Ie_olfaﬂmm below commules forall Nz 2
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