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LECTURE 1 : RE-AND OVERVIEW
-

⑪ TOPOLOGICAL SPACES
-

DEFINITION : Suppose X Is A SET
.APOLOGY

-

On X IS A COLLECTION of SUBSETS <P(X)
So THAT E) P ,

Xtr

ii) If UYER THEN NNYER

iii) If QUITce THEN unieR
CALL HER AN ON SET of (X ,

e) "

DEF : A SUBSET BCR Is AB for ( ,2) of
6) for all HE1 , for all X-U ,

THERE IS SOME

YEB So THAT XEYcK.

THAT IS : EVERY UtR is A UNION of SETS From i
EXAMPE : 50] THE SPACE WITH ONE POINT .

IT HAS ONLY TWO OPEN SETS
. (ALSO CALLED RO]

·MEMWITHAbab in

WE USUALLY SURPRESS THE NOTATION&

⑪WSPACESFOR OLD : Products

Ef : Suppose X,Y ARE SPACES .
THEN WE GIVE

XXY THE PRODUCT TOPOLOGY WITH BASIS

B = [uxX/n ,
V opEN IN X ,Y 3



NOTE : XXY B USED BEH FOR THE SPACE AND
THE UNDERLYING SET. WHAT A SYMBOL"MEANS

DEPENDS On ITS CONTEXT
--

EXAMPLE : Ro = Ept]
-

IRV+ ' = IR" X R

⑤ SAMENESS :
REF : Suppose X ,

Y ARE SPACES
.

A FUNCTION

f : X->Y IS Conious if f"(v) is OPEN

FOR ALL VCY OPEN.

#f "() = \x =X/f(x)eX]] .

#PLES · (1) Idx :X-X is CONTINUOUS.

(ii) f : IR-> M2
, f (t) = (cos(t) , sin(t)

is CONTINUOUS, A

~
f

(iii) F : R+ 1R
, f(t) =%ONInous,

-TRMNOGYCALCNTFNMORDHIM
IF THERE IS A MAP g : Y->X So THAT

in fog = Idy f
X
-

Y
ii) got = Idy -

g



AMPLES : 1) Idx IS A HOMOMORPHISM.

(ii) f:R+ M
, f(x) =X+ ] ALSO

(iii) f:R= IR : f (x) =X

Ev(giR-R , g(x) = X2 is NOT

FINDATIONALPROBLEMS Of TOPOLOGY :

G)WHICH PROPERTIES Of SPACES ARE INVARIANTS
of Homomorphism?
() GIVEN SPACES XIY : ARE THEY HOMEOMALPHIC?

EXAMPLE CIRO IR' ARE NOT HOMEOMORPHIC

CREIR ..
"

MARIANCEOfDOMAIN (BROUWER ,
19107

IRIR iff m=n.
TO PROVE THIS TAKES A YEAR !

DENSPACESFOR OLD

Suppose (X ,2) Is A SPACE . SUPPOSE AcX.

DEFINEA= GUALVERY AND CALL

(A , RA) A SPACE ofXEQUIPPED WITH THE

SVESPACE IOPOLOGY] .
EXAMPLES : 1) [0 , 1] <IR CLOSED ENTERVAL
-

[0 , t) <IR HALF-OPEN"

Lo , 1) <IR OPEN I'

WHICH of THESE IS HOWE TO IR ?
EXAMPLES



SPHERES S" = EXEIR"1/ (1 = 13
-

BALLS #" = Ex+ IRY/ (213-

TORI #" = Ept]-

In+=x5
PICTURES
-

O O O ? :
go si

·
--

GOT HERE.
FERLISE: ?

EXERCISE: IN FACT SEXXX FORA SPACEX.


