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Excise : seesis' Ge
.

IN FACT: SUPPOSEX IS A TOP . SPACE .
THEN SEXXX.

EXERCISE : (i) XXY EYXX (Also, XEX .)
-

(ii) (xxY)xE= XX(YxE) for SPACES XiYiZ.

DNEWSPACESFOR OLD

PER : SUPPOSEX ,
Y ARE SPACES.

XXY IS THE BISTOINT UNION of X AND Y

THIS HAS UNDERLYING SET X+ 3030Yx(13 AND

OPEN SETS UXSO] AND XX11] FOR ANY UCX
,
YCY OPEN.

#AMPLE : So = Spt] H(pt3=-1 ,+ 13

D : Suppose X IS A SPACE . Suppose ECXX IS

AN EQUIY RELATION . DEFINE

↑IE = E(E/xeX] TO BE THESet OF

EQUIV
.
CLASSES

DEFINE qEiX-> YIE by gEW) = [X]E

DEFINE YCYE TO BE OPEN IN THE QOTIENT
Topology if glY) Is OPEN IN X .

NOTE gE(Y) = Ex +X/qe()eX]
= Ex +X((x]* +Y]

= U (X]e
[7EY



ERCISE : GE : X-> XIE Is CONTINUOUS .

EXAMPLE DEFINE AN EQU. REL ON R by xEY iff y-XET.-
THEN RIEE S

PEEQRE J-8,
IR

EXAMPLE :DEFINE AN EQU
.
REL on I

= [0,1] by

xEy iff (x=y ar (x,y) = 10, 13).

·
-

THE QUITIENT YIA VIA THE RELATION X EAY
iff (x=y ar X,y + A).

REA 7 THIS IS

"CRUSHING"

IMPORTANTERESTOVE THE FOLLOWINO
(i) Sx7/s + 20) =B ↑

(ii) BY ES"



TURES :

ii) (ii)

Disk
=S
↓&

=D
NATION : Suppose X IS A SPACE . SUPPOSE G :XT

IS A GROUP ACTING ON X .
DEFINE XERY iff

y = g .X for SOME gEG . DEFINEX1 =/E
EXAMPLE: SUPPOSE I ACTS ON IR BY TRANSLATION .

-

THAT IS nor = r+h.

EXERCISE : RITIES ! J.TTTT O-

IR

CAREFUL : THE NOTATION IS AMBIGIOUS ! Suppose

& ACTS ON R BY SCALING

THAT IS n. r = 2" . r.

EXERCISE : NOW IR/1 IS NOTHAUSDORFF!
-

-i -4 - z - 1-- -

O

BUT (R-203/LE SILS' E HAUSDORFF.

FINALEXAMPLE : HAVET ACT ON IR" BY

TRANSLATION:.X =X+W.

THEN IR"/VEF?



⑪ CIT-AND-PASTE : THE OPERATIONS Of
(i) DISJOINT UNION and

(i) QUOTIENTS (GLUING)
LETS US BUILD MANY SPACES :

EXAMPLES : TAKE IX
-

:
EXERCISES : BUILD IRL out of n-CUBES
-

CCOPIES of I" = I*xI)
BUILD RE OUT Of TRIANGLES , HEXAGONS, --

PENTAGONS--

FRIENDTHESatGOTHERE
WE CAN ALSO GLUE PARTS of A SPACE
TO EACH OTHER :

DEFINE : A= S'XIPee It/-DEFINE X= I? AND ECXYX gl

BY

nEw iff (n=v OR (9m,v=10, 1) AND Un=2)



PICTURE

- FYE=A

ANOTHER EXAMPLE
--

(n2 +2 = 1

n. (x,y) = (x+m
,
71" · y).P-ur


