Solutions

@ Lel fiR*R—R be f(xy)=x+y and g: R—>Rbe g(x)=-X.

There ave hothh neav- henice confimuouws .

2l e iclentify M2 (R) with IRLt giving it aﬁpologg | Then Vv\m\-HPII‘coLHO}’\

Ma (R) % M, (R) > My (R)
R’ R4

is ineach coordinate a polynomial function, hence Lonfinuows.
This reahnch fo a_vonkinuome map on. GL(2,R), given the subspace
‘l—oPologj:

Mo (R) % Ma (R) ——— M, (R)

J J

CL(2,R) x GL(2,R) > GL(2,R)

The funchon () GL(2R) — GL(%R) is conkinuows

since the Lom Posffe

CL(2, R) — GL(2,R) = M,(R) = R
a b> ‘ | (d\ -V
(C o | g od —bc \—¢ @«

s wnfinnows  (we mowy chece this ooorclmc«)‘e—wue/ and the OV‘L}j
\
‘W\Mgﬁ) check is thal  md—pe s confinuows U — R wheve

U2 RYis wheve thisfunchionis deﬁned} namdy U = GL(2,R) )
Hence GL(2,1R) is ahpo(bgical guoup.




o —|
@3] L @R — R® be mm/%)o)/“caz%n with Q= (, o ).Then
the map §ST—50(2) makes the oliagmm (A s the

diagonal, L the ?mclwiow)

A LxL A xQ
Y —— s'xs® R« R Rx R% —
0030 J incluaion
sm(9
S0(2)
wJ&J PJI’Vl@)
UOVY\W\MH hence 1s w\nJﬂV\u\oM S‘V‘@ cos®

We 0\'&’601(3(3 kviow s o Bijecj‘l‘on. To show # 15 oo homeomouphym we
need\to show the invewe is tonfinuows, bu} thoi L ¢y I The fnveve

makw the following diagram vommule

wl L o\ 2o

so(2) = > R*» R®
l l PWjeCﬁvn T, onto fint feckor
S« — [R*

andis T Lonfinuows .

@ Let v G/H =G/ — C/H and ¢ - /14— G/H be the
mm\ﬁp]fcaHOY\ ond Tnveve, andlet U< G/H be open., - a— G/H

)
he c,u,oh'emf. We howe o show m™' (U)) ' (0) arve open. Let
o point (ffﬁ, [97-]) em (L)< &/H *&/H be given . Since

(08



)S (/omﬁ'n(ADWJ/ we (an ]Q‘ncl \/,\/\/ s G with 7€V, YIRS W rsuch fhat

(9,9.) e VxW < (pomc‘)~\ (U)

/

1. YacV VbeW ab G{OF'(U)

Obsewe thal m(‘n,—) C O G is vonfinuows (why?) fo

V= UI/\GH hY, W = Ub\el—l W

ave open (Iaﬁmfedl) subrelrof &, and F aeV, be W and h, h'e H
Yhen (ha)(Wb) = Wb «ﬁ;rdome h'e H/ but this shows HFhat
(ha)(W'b) ~ ab ~n forzome e J 5o (he) (W b) 6/~((U) and hence

(3‘)97—> & \7X \(/-Vv < (P bmq)-\(u>
But #hen in &/H XC’/H
(07, [11) € p(T)xp(W) € m™(U)

and Since (0“7) "f('/?) s open This wmp&}% he /Dbou’}ﬂ The cane 07»” L

is clone Jilelavlv.

@ The mop R—> (C/ Or— QLW
o smg’ech'uf wnﬁ‘nuowmap R — U(1) which facton via
a conhnuonn bz')’ec%‘on R/z — U (1). This is clear! y a
homo movphism frﬁjwmpr, and it only vemonns Fo check it is
open, but this is efrem‘va/j the same oo whatwe did o check  [01] )~ = S

is contfrnuous, anoljil/‘e/)



