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Conventon : alll spaces ave +opologcal spocos
ayrf aﬁ Spaces g«ez:ﬂww;f conhinuous.

m
|) A may F)(-——)y of spaces s LOMO'I'OPfC. +o 2:)(—-;\/ F
-F CAan Ioe COanuoot.SI; a(efo/on( rnto 9 , medm’ng: | mqta
F:Xx[o]=) with Fx0)=fx), F(x)=90). We write f=g.
a,) Show ‘l’ﬂ\m}" ~o|s am ?ﬁw‘va.&mca relakion on maps X=Y.
Two s paces XIY a~e }'wmoJop? qu'Vq,b«" £ 3{;)(——))2 2Y—5X
such Hak gof =, Fog = id, .
b) Show Hat = is am Yuialence relakion on spaces.
C) Show ‘HAO\A’ Point -~ mh (e~ Example 44 hey equiv: spaces whidk are. not }(\:;\go
4) Show Mt Hhe solid Horus = circle |
C) Lot ASX be SVLSpacL. We Sang “D can be conkancled doyun to a fo,‘n-)-.‘v\X“
i€ 3 H: Xx(0)]2 X wikh Hi(A€A at, H=ud, H (A) = some point€A,
whie H=HC AKX, Do ok X 2 XA (polnt ol |

Hints Let £ : X2 X/A quokent map. Constudk oo monp Yoce: x~3&%T7%
&t‘: X/A_—-) X/A such Hhat -f" Hl:= Q{-}‘F_ Bu\iecl a= X/A—’)( with 30§=H| - xyeh

e—cirdde A
‘F) L,Q*_ Zz: W —_— 32/”(45 2 Suchau.

2, /) = Take 2, amd idenkfy all Hhe poisks of A
Show (193. Asrawing- Conv\'ncina PiC‘h}r‘e_S> Haak - K-
~ = T>ys' = T3S

2. 2
2 /A 7 ﬂy one poinf of TZ
“?-0‘9”-5“"\ Wit “one poink of <!

%) Prove (U\sma, \o\‘c—]\)res)= Sn\Poin% c |Dn
S™\ 2 poiets = S"! o B\ copies
SN \(R22poinks) 2= S" Ty v ST
2_) Draw an e,xavv\‘ole_ of a f_oop W0\ Z,_ which (s
/’hOV\-'-Z-.Qr‘O A -[\_l (iz_) (!'-e- not COnVﬂC'I'{L|e:y\o’f' \r\omo~)of\'c. +o
a wnskant map) - bak whidh is zero in H,(ZL) (i-e. it arises
Proof | as Jhe bovndary of o “nice" 2-dimemsional subspace of 2,).

N
&g




3) A fC'IYuC‘\‘.OV\ of a Space X onto a .Suksloa& A is « Mmoo
r:X—X with r(X)=A and r()=a WachA.

®) Shos Hak the Mobius band X = @ — ’ ]
refacks ooto Hhe 2quater A. .
b) Assume we have a ek F: Top— Gps  sudn Heat - F(S‘):Z/
Fi(s'25s) =(z > 2)
amd i€ (F: A—X)x(8:A>X) then F(F)=F(3)
(for exawple F= H = frst kom°|o% has s pmf’efl"g—}

———

BH considsu-irxg_ e maps A‘Mi%“ X re?ka\d; , Show Yok

F(R) is injedbve amd FE(r) is surjedbive.
Deduce Huak the Mobivs band X does not etk onte the bovadary
circle A,_=3X (Hin‘c. Compare A fpom (o) with A,_\.
Ho\vifxg seen ‘HAQ ‘ﬁmc-lvr\'a\ﬂ pmf-} could Yo rﬂphmse Ha Pmo{'
i & '{'Dpde-oaxma M?vm@y\lc ;'0(‘ a PaH' A Topaeogra Mho\U?(‘ao(Na)k?
'—r) Given o functor Ii=Top—>GmAealALe|W\GrW(s A F*(Poin\—):il x=0
~ o else
Define Fe (X) = Kec (Fu (X)— Fal Pomb))h'n“ﬁ:“fj?oaﬁa constomt
ASSUME)

Prove ?*(X)’E F (X)) forxto gamd F,(X= Fo(X)© Z >(><=#¢

_ see myvy RB3.2 Geomel
E)Draw a N—complex shuchre on: o{_swz}%as e ’E‘oré

S*, Z, and N a remindes abowt
’ |IL i |3 connecled sums (Sec.&.3)
| and what V\O\fpu\s +o

T2#T>  [RO‘#ZRP>#RP> stamdard. pdygon rmodels Wiks
side -idembfcabions (Sec- S.1)

é)o\) COM?V\‘I'Q -H«\e_ S{mr“c\'o\\ L\OMOLO;‘& of-: //< Q. re,\aﬁq(,z
2 2 = Klein =7 7 / Wy Z
S*, RP*, K=Klen okt @ by 72 o
b) COVV\lek- Mret - s‘w}a\fo\'a| \’“’mal"gj wivh 2/2_ coeffients . He chain Cx
:}) Prove Mok A" = D" are L\ovv\eomorp‘m'c_

Pt




