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This tuforial is a (ve) examimation of the circle, ar o quoup . This will be
impov/tent when we awive af +he Hilbert spa L=(S?*) offunchions on § ?

Def™ A 'f'opologncali]voup is aset X equipped both as atfopological
spate (X,’I) and an ot group (X, ) e) such that

(i) The function o YXx X — X s conbnuwows.

(iv) The function C—)~|= X— X s ontinwoun.

An isomoyphism oﬁbpological gwoups is et %omeomouphl‘dm +ot s also

cun isomoyphlsm of guoups.
1@t Rove that (IR, O> is a’l‘DPOIDnyCllﬁuO(AP

@ Pove th ot (QL(Z/ R, - TZB is a‘]‘opo[oafcal gwup, where
CL(Z,RYS Ma(IR) s ¥ne set of invevtible mohis . Hence
show SO(2,R) is also aﬁPgiogicalgqu, (whajraloom%l%egemem(caoe?)

We wnke CLL(Z\) 30(2) for CxL(l,fR)) JO(Z,R)_

4
(&2 Rove that the bij'ec%n S — So(2) sewcling (ws®, 5n@) o
the rotation matix Re is a homeomoyphism, where §* < IR* is
The unitcircle. Hene S T a'fbpoll?g;‘cod gwoup with shuvcture maips

$ x S" 2 so(2)xSo(2) — s50(2) = ST

)
st = SOo(@)y — So(2) = 31



@ Rove S i;‘s isomonphic an aﬂvpolog/’calﬁwup 7o

vy ={e®loerjeC
undler muthiplication, with the /ncucec fopology.

[@5] Let Ccbea Topological gwoup and HE & anovmal subguoup .
Lef ~ be the equivalenw velaion ij . dheH witlc 9= hﬁ 5
sothat G/H = Gl~. Rove that G[H is o fopological Guoup when
9anmqwﬁenHDpology

~ 1
Qd  Rove M/Z =5 w ’}'DPDIOW‘CQIjUDMIDJ-
Note that 31 i< not (((qnon/'ca//y " o group, since nobocly lells you wheye

o start meanwing your angles from, so it is move mccuvale o Jaj
$0(2), (1), R)Z ave fopolsgical groups, all homeomovphic 4o St spaen,



