Let b

o ’X ¢ a ’CD\OO(agnazJ Space. Fov any subset A of X, ¢ it always true that
A= nt(X\A)? Prove Your asfection . (Here A denctes +ne closuve of A ard

i (B) denotes the se+ of mtenor points of & set B')

A observe trat

XN A = X\ (K”A K)‘ U (x\k)= U U Int(A©) - Trd (X\A)

K2A usA® ! 5,
K cosed (K(losm ] Wopen by defn. of inteno?
Using the Since Ack, we
defn. of ‘é‘;ﬂoﬂzp have that KEA®
C‘(Of%re \.w Le{u:){\zzkc

Themﬂ’“} we conddude that X\A = mt(X\A).

0K

Pf-If xe X\—A,‘H«ev 3 an open nbhd U of x st. UNA-& = uec
So xe(AEAS = xe Int(A9).
Therefove, X\A £ Irt(A)= TwH(X\A).
‘TP xeTnt(AY), then I an opon nbkd V of X st XeVEA" =2 VNA=4.

x hao a nbhel disjoint fromn A, SO X¢A D xe X\A.
There fove, Tat(X\A) € X\A.
Thus, we conclude that X\A = Iv(X\A).




Conhnyed
@ Let - {(x,y) € R*i X*vy* £1], p=(72,0), ard q=(~ /2, 0). Devote M=B\{p,gf
Is m homotopic to the boundary of B? Prove your asser-tion.

° \ B The bowdanj of B 15 the bourolary of
| | i
T) the wnit artle | whita 1S 5.
h

,f""’f?\ defred /).
Q— —— B0 - 00 s

e Al 4

5
h ‘.-i”_, \ ;’ i
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We have that m(9B): 7, (§)=1 ol Hrat
(MY = o, (S'v§)= T (5)am(s)= Z* 2.
Therefove, we tondlusle that M cannet be hemotpic to the

boundary of B because they have differant fanolamental
3"01,((57. A




wed. - .
et X be the union of the unit sphere $2= f(x,y,2)€ RS Xy ezt = 1§ with
the two line segments 1€0,4,03; 1yl£13U f(0,0,2); 121 £ 18- Compute the

fundamental group of X paSed at (0,1,0)
o 2

X ] homotopy homeo .
J e“i“'lea\ce @ ey % def red. (@
/ one line
x Move the endpts Mg u

of the diameters
to one POH’\‘I’ Q'VS'VS'\/Cl

hom.

Since X 1 Pa-Hn—(onm(-fCa(, the Aurdamentad group [ indegendent
of the page pont (up (somerphicm)
So et (X)= 1, (S'vS'vS'V gt}
Eochh Space, S' ard S’, 's locally Gucdidean, So the chlge Pgm-f- has
a nbked "0 each space that odef. ret. to the wwlge point.
T"‘W‘?FON’, we can pye the Fol{owu’r\g vertion of Vam-Kampen:
Ml S'vs'vs'vSE)= T (§) = w(s') > m(S')*m(s*)
= ® B4 YN
oF L.V LN

Thus, we concluale Hrot (X)) = lrar 2.




continued

@ Let E be asubset of a topological space Y. Suppose that £: Y= € is a

Conhnuous map suchh that £x) =X fov all xe . Show that if Y 1S Hau ¢dor-
then £15 a closed subset of V.

il We WT{ Hhat E=JxeY: fix)=x3 15 a dosed subset of Y.
We will do Haig b\j g"‘"»O‘N!V‘g -H/\m'f Y\{ 15 OPe’n-
Let Y € YAE.

Stne Yyq € and fly) e € (£ 1S the codomain of ), we bave that
Y4 !f”/y)
Since Y 15 Hausdotff arel yt 1), we have that there X5t open
ohols U of y ard Vof £ly) St UNV=g. (U,V < v)
(onsider W=un {'(V)
W i open because £ ¢ Canhnusits, and W+g because ye€ W.
We WTS that WAE =g
Let xew=unfov).
Taen xed and FO)EFENY ) but UAV=g =2 x #fx)
This means that X¢E, since £ fixes eacth pont of E.

Sinte X was an a(bﬁmnj Pom‘(" of W, we have WNHE “,Q(
(‘pt‘ﬂ

So we have yewc Y\E-
Therefove, Y\E 15 open = € 1S cloced.




":3::“”? Mak, (R) as R Let 50(2)={A € Maty(R); ATA=T,, detA = (3
A" denotes the tangpore of A, ard I, 15 the 2x 2 id. matriX.
{l) Show Hat 30(2_) 1S Cempact.
. 21 \$ clear Anat S0(2) anly contains imvevtible matnces. x
e A'= AT ; TR AT G
AFA, we §e that F (?&\650(1),4’&\6«\ (b 0() (—c a)'

Whith means Hrat A=a ard c=-b

With dhe dedermirant condibon in mird, 1= det ("L “) TR I V.

fom here on, we will just write elements of S0(2) as ovdercd quadcuples
ard just waite So to dencte 4w space.

we see that §0 = {(a,b,-b,a) € R':a’+b” =13

There 1S an cbuious conhnuous maf fam SO to gl, namély £ depned
by {(a,b,-b,a)=(a\b).

This 5 c4¢ ble each component funehion i pryjechon.

To cee oot £ 15 bijective, netice that 9:5'— S0 defineel by
gla\b)= (a,b,-b,2) 1§ A Surtable 1nveAJe.
T+ 18 conhnuduts blc eath componert 15 erther p"“}fm'oh or pryjcetion
a;w\pafm/ w| mulpplication by -1.

Honce) 1[ 15 A b\omcamorph/(m bttweer o arnol ! g

Thus, S0 15 compact Since ' 15 a cloced ard bdo Subset of R
0
(i) Is So(2) cennected 7 Prove [four asseition .
g{— \/CS, So(2) 1§ connectedd because §' S pa%—(onmgc.feo() whidd,
irplief that Soc(2) 1S P(Hh—(anm’(h’g/, which implres  that

So(2) connected. (So(») arel §' are he

m comorp/w'c ) :




Conhnued . il
(© Rnd & simply=connected covenng space fuc ne Connected Sum & RIP“3# Llige
Jushity youv reasonivg: (The Space RIP“ 1S +he quohent space of the wit
spheve S ohtained by identhifying the antipodal Po\nh)
PL. Duserve tiat the space RIP*# RP* s a Klen bettle = K
Notice +hat +he Klien bottle hat a two-sheeted coverirg by
The torus. :
Let p: §'x §'—> k denote +is Covenirg . Since the produet of
overirg praps 1s a Covenrnd Map, theve ic a (ovenng map
gLl Cea 5t 5
Sinte p 15 A finike Sheeted cover, we brow that the comporitron
pe g IS a Covenrg map.
Hence R” 15 a Coveniry Space of K.
Since RP>#RP? = K, we bave +trat RE 15 The univers«(
Cover of BP* 4 KPP >
0




