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Let Tbe A Subset 1 a com
Solated point-of T Is [ pe

pact topological space such trat every point of [ is an
P T is not necessar

(essanly a finte set 7 Prve your assertion.
'y a finite set

Convder tne comnpact space [0,1] of M.

Let T= {3 nemni.

ObSevve +nat Cuery point of [ s an 1lated point:
for each point “'6 T, 3 an open nbkd B (‘L) where £=

(h N+t

Then B ('L)n r= 1& so eath ‘Lé 1 an 1Solated pom'ro-r r
EUn
Also , nohce Huat r s ot finite.

wof (15 an
T"‘W‘CDN Q& Subfet T of a Compact Space, st cve«z ‘::r .
|
(Solated point of T, need not necessanly be a fin




CoOnhnued
@ Compute the fundamental group of the quotent space ('x $)/(S'x 1xt), Wi

X 1§ apontin S
P Let X= (S $')/(s" x {x}).

Here 15 a conShwtion of the rmclncc/ torus:
ThiS IS st with two pornts

)k . y i ¢ @ O @ (I\l M" N) de;th)'@l
G togeter

X 15 homesmorphic 1o the Spheve with two points denhfied
de( ret. S* wi the olef. vet. ey 5 by
poler idenhfied , Slidirg +ie
by collarsirg two endpts
the extra arc of Hhe arc tv
to a point +he Sanme pt.

So we have that w1, (X)= 11, (S*v$Y.

Eadh space, §* and ' 15 locally Bucliolean , <o the weedge point

has a nbhd in each space that deformahon vetvacts to the weege

point (itself).

There fore, we cam use the Rollowrrg Vertion of Van-Kampen
m(stvs§')=-m(sH~n(S)-=0r2=-Z.

Thut, we conclude trat (X) = 2. 5




AL(T( 4
Vr - 29(, the topology on BY such that eveny nonempty open set of Z 15 of the |
form R*\ fat most Antely many pou’m‘}.

(1) 3§ (IH‘, Z) Hausdorff? Prove Your asvertion.

PL Lot X= (R:Z). We WTS teat X is not Hausdor €€, ve, There cxist
two dishinet points X,y € X st. every open nbhal of X inteasects
tveny open nbhd of y.

Consider the dishnet points (0,0) and (0, 1) in X.
Let A be any open nbhd of (0,0) and V be any open nbhd of (0,1).
Then U and V must be of the form B>\ {ot most finitely many pointst.
So X\U and X\V must be finte.
If UAV=g, then VEX\U = V8 finite
2 c mc
But R =/yuv\ i = R? s fnite. IZ
Anite finite
Therefore, WAV 2 &.
Thu$, (I, Z) 1§ not Hausdorff. 0

(“i) 1s ('R); 7-') Azt countable 7 Prove your assertion.

pf: wWe WS that X is not At countnble. (X= (% 2))
We will do Hus by Showwg Hot 0 does not have a countable local basis.
Assume fU,:neNT is any countable Collection of nbhds of 0.
To prove T} 1S not a local basis, we need to find a nbhd V of 0 ot
V does not contain -ahy Ve
Let V=0 us - Then V15 a Countable union of fAnite sets, so V is Countable

. VTR

Since X (5 uncourtable, we may Consider Some nont€r XxeX\V because
X\V (5 an (nfinite Set:
Them +ne set X\ixt (8 an open nbobd of 0 that does not contain any
of the U,'S, Since Xe€ U, for all n.
Hence, W,.]:’;, ¢ not a local basis at 0.

Therﬁﬁjrf‘ it follows tHrat X 8 net At Countable.



Conhwued

PE: Let £ AP*— S' be a conhnuous Map
y St () wWe would live to use the 3mem( l"ﬂ'\rj |
1P Ghow that there axsts a hft ¥ mipt— A

R — ¢!
0 )

lermma to

N

ObSevve that RO s Pa—Hv'(def’d because 115 the (S 1mage of

S5 & path-nn. Space.
Observe Hrat RIP* 15 locally pm‘h-amncdto( because q:5°
a loanl homeomorphicm.

Let P-R— §' (the exp. maP) be a covenng map.

TH remaing 4o Show et £, (1, (BIF) € p. (T (R).

Since 1, (R)=0, it suffices 4o Show that fa (T, (RiP*) =0.
Nohce +rat T (RP?) = Z/22 s finite, S0 1, (m, (RPH) 15 Anite.
WE have +hat f, (g (RFD) € T (') =1

The only fnite subgroup of Z s 0.

So £y (W (A1) = 0 < p (W(RY) ~

Thevefove, by the gcneral I:{%wy lemma, wt bave tat £ RP*— R i3
a lify.

Recall +hat-any fs fn.info a corfrathble space ir null-hemofopre.
Since T s c45 ard R ¢ contyachble we bare Hat F 15 null-borvetopie.
Cince F 1S null- hemotopic, we have trat £ null-hametopre (if H

15 & hometopy Letween F ardl a conftant mop, then poH 5 4
hlmowpy between £ arel a Constant AMP).

Therefore, £ 15 null-homofopre.
ThuS, we conclude Hat every cts map from BP*+0 S' ix horvotoprc

— RS

1o a constant map. g




uwed --

Let M be the quohent space of R3\10} obtained by idenhfying the ponts

(XY, #) with (27X, 2™y, 2™2) for any Itteger m. IS M horreomeorphic to

S*x §'7 Prove Youvr assertion.

. We may view K\ {0} as §*x (0,%°).
Wit Has 'n wmird, we can wnte M~ (
Q- vel. from the problem

S‘\Z % (0’ .'7-:\))//\/’ where ~ IS tae




