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tops

Consider the following tho an RR

In = [ (a,0)(a = 13 vE03vSR3

Preve the is a typology and give
a basi

(1) DEJr REJr

(2)Arlition Unions of reys are rays

Ra = (a
,
d)

Let I R

Is URa a

ray,

Yes U Ra = (fF, as) y IR aGEI

(3) Finte intersection J-1R

Ra
= (mutt])

,
a) because 151 < a



Put 2
-

X = R
,
5 = countable at RR-SR3

I
= [0, 1]

Vi = Ei3 no on

: = is = (0, 1)J

↑
it

- entX with
with cordonclif not
form a topto e
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castral a tephodo with n you sets.

Hint : End me with n and constrel

are with n +1

X j

n
= 1 ① T = [03 To

n
= 2 Ep3 5 = 54, %3 ⑧ X

,

n
= 3 Episps ⑧ Xe

n
= 4 Epipps3 ⑳.

Xs

How to construed
ut from In

say An Eps ...) Pa+3

( = lepts with n you sets)
Let in be the tepoy with quer

set

To construed Xu , and Jus ,
Let

Xu+ = X &*3



Th+ 1
= jvX
1 n+/

Why i this a employ

() O
,
Xn

+ 1

< Jun

(2) Finite micus
:

of the finite with includes Xu

=>
union n Xt Jutt

If not induction

B) dinte for frite intersections
&y

S

- Sthe intersechen includes X
n+ /

= can remal X from
~ [intersection /

~

educti-f not /
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Let - =y = /,d)

Savest s a
- & -

&
Y &

S
& S
-

I
&
Es ·

↑

=

-

I!
- -- &

U

u = Bx(z) = By(x)
V = By(z)

U
,
V are lasis element

(= ga)
Only have to show



x +Bx(z)d(xx) = 0 -

yeBy() ..
-

U - V = empty ·
Assume not

.

Let z Un

d(x , 2) < = , d(z, y) E

Ed (,y) = d(xe) +d(y, 2) < *+
=> But b usmpter a

= d(+
, 7)

L

so impossible
Hauscherff·

U

①D
&

Separative Candicat

Hauschrf Vx,geX , xfy , Eur



stxell
, yer , Ur on Unv = 0

3/ii)

Porticular point not metable
(unless (x1 = 1)

-Fy , open
set U

, yeU
Its not possible that UnV =0 ?

No pelt , per
=> peUnV => not Hausdaf
=not melijatile

t

Finite top space

It Finite tep space

metitile ↳ Hauscherf
1
↓ TL

topology-pounet

I



Singeltens open

pek peX

Ep3 is open

HD =3 F x *x
,
x Ep Ju , LastT

palk, V and U =0X

+ X
1Ux = Ep3

⑪
(x1 = 07

Ux

litt



HW2
-

al as 5) = 10, 17

(0, 1) = )

What we the limit points
x0 = X is not a limit point

|x -0| =|

(x - E , x + 1)1(0, 1) = 0
me
x

The set
,
set
g
=

<
* (0
, 1)

X-xES'E
every
allo f sheserts

S i a pen
t other

Char X

# I ,

(g)!?



8 =( - S
,
5) (330 , 54)

(- 5
,
3) + (0

, 1) = 10
,
5) =/

=> (S,5)interact (1) in a patso

= 0 = (0, 1) = 0 )

=> 20, 13 = (0, 1)) = () = 20
, 17

(53, 5....3

All closed set
toolg we
-

=> 21 . 3, .there,3



(d) Re [a
,
b) lass elevents for Re

Lail) = (c) -M Re

-------

- CoffL!

(b)

-

--- S
O
L :Y
I ~

-

(1)8: ,
8 = E(yy) + (2) = 27z23
S = 34

,3) pe2) = 2 +ya = 13
8 rs = -



· xe0 =x - ......,·
+
,y)↓

·&

S Girls'
El·
↑M
x = E

,yI
--

- + +j = (E)+ (t= /

-
= (x,y)48

(t)

x( - E
,
0)

~

+ (- t
,

0)

y
= ( -E , 0) y

=(-m, 0

x2 +
y
= /



62 X is Hausdarf > 1 ***X o used
[V

+

y &
-UPX

, veyst U,V open Hav = O

Do not show that X +X = hauschaf
-

how that Xi hausdaf

Everyone did this well enough according to Fan

Q3(x1 : Rm -> /Ro

"F
f i not continuous
To show this

,
use definitis

8 Its > F Hel,onyo ge
find1 open st f"(U) is not open

u = (1
,
a) Warning

FIPr with lass (a
,
N)

the other one 1-0,a)



f"((a , n))
= (- N, +) +(1 , 07
= (-0

,
- 1) - (1

,
a) not C ray is-

It lopology

g
= ex ! Ru - > /R

gi(a, 0) =Saeas gen !

=>
g
its

24
(1) 2nd countable : has countable bass

1st countable : has countable ahd
busi so

-u

Koz -xX
,
5 qu, u...3

⑧ stV ulds U of xO
5 =U.



X-T
,
AEX

,
X 1st contall

=> F(m) <A st in
->

X

W
,
=U
,

We = Hinch Suis a dso

·
Un

x
,
w
,
+A

-we
-WanAO = W31A

(needs choice



internat 3
-

·

X/W
i

WR

↳" comput
[0

,
1) compact

C-1
,
13 =2-1

, 13 compact
~

D2 - [2
F

* Based D desch

SHE

S = R3 HW



Use shr zah unc poler co-orde

S2 = [(0, @, r/@R
> 1 m = 13

w =
= ((a

,r)3

quotient

used

·

X
-

· I
g soj its

i 5
f is a quotient may If v = 1

=y((, 1) = (d
,
n
, 1)

y I
19,r)
=> 10

,
m
,
11

= south pole
5- g2

(air) -> (9 , G, r) 25" = S' is mysed to S

(d, m=, r) others of r = 1 the

g
(0
,
r) = g(c ! n')

=a = C'
,
n

=m



The filves of p we th

· (r,@) mal

·

a S = Er = 13

y
i constant on the files

= indig ma f
D2 compact &" Hh

y
: &"- > S is a closed

mag

=>

g
o a quotient my

=O is a quotient my

f injectue

f([r]) = f((n - ])

=> [r] = [r]



En genasel

f(54)
: X + y >X- ge I = uf(uc)faw U+

and (=) =4(H +r) : 1 e r MineU = B
,

Be lus's element
go self

~(u) = =( Bc) = =(B)



#4
(1) Deleted -y tep log

5 = ((- 0, a)(4/k = 3 -= (n = N3

To show : corrected

Sypse

R = U-V
,
a separatis

Then U = C-0
,
a) 4

V =

( - 0 , b) - k

&
o roof U

o z

x
=

min (0, a ,1) - 2

=x UnV => U + V => HeV is not

a separati



02 Open connected subset of 1 is
path connected

Letxel gren , connected

(E) = Exc()5 path o from to to x3

Shen that (x) n both open
und closed

- Yi-①· X ·

y&.⑳ E6·Xo - B(x, Ex) = v

in
1)) Clos is open

Let x < ((*] To show there exist
some open set xeVeC(+)

Sin the path to x und the

patt -
->
y an be concatenate

there exists a patt from -y the
Y
= ((x) = B(x

, 2) = ((x)
= CEr] is open



#]closed

Pick a point zt(Eo)" · Consideron open
ball centered

B(2 , <2)at say B(z , E).To
show If a point weB(z,d)
then there exist

a patty from to

to w and by concatenated this path
from W to 2 we get a path Z

-to> contradicting that zf((x)

x E((x)

=>(() =O

=> CG] is non empty gen and closed
Se

U = CE) <CEO) " is a separate

unless ((r) = U

=> As U is connected
,
U = ((x)



63 20
, 13 10 , 13 , 10, 1) we all

&
distinct tepi

f : x ->Y
S

2eX is a homnophen then

8 : X12 -> X is a homemphism also

glz to

X = [0, 1] , z
= 203

20,17 10, 13

2 = [03

=> (0, 13-> 10
,
1) - 100)
TT corrected ↳
cannot he
corrected

(0, 0(0) - (8(0), 1)
is a separates

Contractices sinc cont have
you

a homeemorphism from 9 connected
set to a disconnected set



=> [0, 13E10, 1)
z

= 50, 3↳= [aIJECo, 1]
(0, 1)- (0, 1)

z = 213

64

simple order ("c") ( "-)
is a liner continuumm

11) of By st x y -

R2) A lounded > A has but

&how : connected simple order is continium

↓ (2



Let X he connected order topalog
We warf to show (1) (2)

,
X j

a
lies antime

(1) Suppose x2 but there exist no y
st x y

+ z

=> x = (- x
,
z) -(x, d)

(where -o denote the min ofa
of t este)

=

12) To show least upper louds exists


