Utah State University

Digital Commons@USU

All Graduate Theses and Dissertations Graduate Studies

5-1965

Boolean Space

Tzeng-hsiang Sun
Utah State University

Follow this and additional works at: https://digitalcommons.usu.edu/etd

b Part of the Applied Mathematics Commons, and the Mathematics Commons

Recommended Citation

Sun, Tzeng-hsiang, "Boolean Space" (1965). All Graduate Theses and Dissertations. 6670.
https://digitalcommons.usu.edu/etd/6670

This Thesis is brought to you for free and open access by
the Graduate Studies at DigitalCommons@USU. It has

been accepted for inclusion in All Graduate Theses and A

Dissertations by an authorized administrator of /\

DigitalCommons@USU. For more information, please (l .()A). UtahStateUniversity
contact digitalcommons@usu.edu. /'g;m MERRILL-CAZIER LIBRARY


https://digitalcommons.usu.edu/
https://digitalcommons.usu.edu/etd
https://digitalcommons.usu.edu/gradstudies
https://digitalcommons.usu.edu/etd?utm_source=digitalcommons.usu.edu%2Fetd%2F6670&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/115?utm_source=digitalcommons.usu.edu%2Fetd%2F6670&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/174?utm_source=digitalcommons.usu.edu%2Fetd%2F6670&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.usu.edu/etd/6670?utm_source=digitalcommons.usu.edu%2Fetd%2F6670&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:digitalcommons@usu.edu
http://library.usu.edu/
http://library.usu.edu/










snowea in 1

important results of

1937 and subsequently that many

al topolegy involve latices

It forms iubstance of this

y r¥ 0

, Dag«
rivier thor b | " ¥ N int agers
1%, DD i il 9 int A9 L2 B
-
Ul ) . i!) ol
- v - o4 o i -~ - . N . ol o4 4 o~
3008 g © . { any subring of a characteristic
N $Pac is the whole ring if it has the two points
3, ¢ n x, v in , b in I,., there exista
N @i ey I o =
T s 3 . 4 £ 1 2 } tone Ranreao add 3
From tne LV I0110WS Lhe one Kepresentation
- 3 that any Boolean ring is i yrphic to the

5

closed

some subset ir

Theorem 5, page 2:

in a (

embedded

a topological space can be

as a subspace if and only if it is Boolean.




¢
1
i

-

—




i o 113 Ly : » LAl ; \ il
1 } i
‘ o1 . ! k £ iter thay { ) 1
; p \ p / ;
2 1 £ ! § ch $
o A - s . - L 3 1 4 e s ! i 3
it | L3] : .
. I £ i 3 i ilia ! wid 3 Lt e 3 L . 318
; IR £ 3 £ £1 . .
¥ { } 1 ji° 3 i »
\ ¢ i nes 01 ti id i < ¥
A - ‘ b . } o " $ia1
” i - > 4AC31 Ll Y e







= rool
QO3

-~ .
.

\ ¢ 3
S a4




[T S AR, nStEROUE-— SR SRR, S

0 NB)N VAN 0 N
NB N A" N C ' NA) N
NB™N AN (AN NA) (AN
NBN NA™N N C (ANBN

UL i f




(1 =
-

¥y

Voot

N

&




> =
" . . r s e, .
¢ \ o g
* ] ) 2 =
- . AR
; < s
. ! -~
T s
. ] == 3
\ L "
W4 ! o s i > 2 Al A 3
C " { ’
. ] i .
5 2 1 1 nent whi y r R, nel 1
2 . ' ¥
{ % 4 N WP L
L ¢ \ 7 1 - S TIL 3 &
3 Lo ? % Ll - o %
A2 vVII= (A % i
18X 1€, L AQ / L) WA % \ L}
: W, g oy Y e N )
18 Al S 18 % A l§ =z ' 3] AL J




£ | ’A ’ '
| | | | § \ -~ 3 ¥ v 1 ] ) 4,
. : » &84 %o c Wy J by il ’ A l Y
} gy .:
\ ! j j | '
& - t ~ . j - ] ‘ ; . ‘ ’ | |
§ Ad 1Y ' : | ‘ ‘ » |
; | \ j V ' ; ) 1 4 i ) - ~
Y 1 1§ A i ‘. ‘ vk
s we ¥ s ¥ n r i ! : : ’ ‘ |
3 l | ;
. { 2 - ] = | 1 T
{r =) {r) hiz) = h () ;i
‘; 4 A r icdeal i B
idanl To SR &
. o | ; ‘A‘ .
s leme 1 € ol - il 1 : '
h (x - 3a) =} A i
s, w - 1 &€ Hh ol - IR i
i
v F > g el
| “ o) y iy
3 , ‘
i & 1 Liie “n wd

9y ) [ .A |




. Y, \ ) 7. .\ 2
bi . 1) 34 - W AN Y Y/
b . g “ £€~1 "
] Ld - y J & ] W id b4 &
7 4 3 1 7 % -
o q & i L ! SN Lil 4 Y £ Ko LI ]
y el .
- } 3> 2 1 " y
¢ b 4 i & & 3 i Py P f { ™ 3
. i . f E is 3 - Lid% A
i d 4 \! - .
‘ = 5 7 £oup . . \ )
. L1 i b . :
£ N e ) .
. N g L il S M & !
g \
& 1 z . » rwias 7
Le . 1 3 iCll A y ¢ M L y 3
- ™~ ’ - N 3 §e \ v
S € ? & K i Y N Y7
¢ L} -
for .3 & o { ’
i o T / ¥ y s e
¥ S = P 1 ~ - { : s
- ALD ) AUC2L 2 AL Lid . > . - : Lad
L1234 1 WAL ) & )3 > i § i Ao QA -
~ Yy q et ¥
»ii EN & gILw Lo e
2
. 9 3 k3 : i 8 € 2 P
%




. i s Y o Le } 4 )
. 2 5 * B MPLL A § § L -
1 y f \
) . > = g L1a A .
" & .
. ] i \ DS EPL0 g » 414 S A Jill "
i { L«
ot o { - v 1 11 g
' B4 B ) 1
% o % € ’ 1 4 L »
} 2 ( 4 o | 1  § > y | !
14 °
\ : b 0 Y & 3 . { S By :
Li , J - L O& - el L & | L
. - \ ¢ i 3
b 3 Y i | atlle S
48§ g 8 & J W O
o b T miyey ™~ . g o " 2 3 ot
$ vy " £ = 1 - ™ "
L 113CaN 4 aQ i =3 M A e \ AN i > WC s
2 » - 2 ‘3 . 3 3 .
o by -0 i 1x £ =1} ) ioenae M~ P }
i . ad Lil bdY Ol Qid JUNICLAUIL 4 Cil LiiC
i . 1 £ . 3 £L
{ 3 \ t ) 18 £ e \ =10 e ~&E
\ { 1 4 2L 4 > > 3 H i \ 3 g1
& \V) 8 L Lii ! i S










¥ . ; ' ; ’ ‘
.¢' - 3 ' : d | i
v ¥ Jog - L S Wi i
= s [ ; 5 ‘ | ‘
i 1AL ; b 3
.
L |
: .
124 ; ] ; A
%
- : A & £ o P 1 i o ~ we ] y
n-closed in 1. A : i \




—

o1

LBLis




) f @ 1ent 01 . ¢ . th 3 €
1S - 1ged,
id A I t 1 i y thie inv
M & ™ T Y ¥ wn 4 1 L e
¥ & ( ¥ { Ct S¢
1 ¢ i 2 ( tt resl
] ) s {
J s - 4 X ETA
f~\
~ ot { ) i@ ¢ rr iy i inv 1
J i bid X \ . v "' 3 MAV I il Yy




i Y b ) = ;
£ £ \ ] i % 7 \ -
f+f j f = 1
e ' 3 \ ?
( ) 1 £l 4
i 1 | 5 { ’
1 g . L] 18| .
§ - 2 N : & £ .
1 3 2 268, i i3 Ar3e ree
i i
] D > A
i - 2 ALY Ci .
)\
R ) = ) f{y) y
L o v -\ - ! . - s & >
iy
} i q P 2 Y \TE 3 ("
R = rievyepad iy inece H i
195, CI10O5e0U 1 L N 11 s
{4 { ~ | 2] r £
: Ly i Cila 1 1) | 3
a - : £ .
y > - i et ¢ 7 2 Te) 3 in >
' £ . \ X Y . 10X 3 4 in 1 ’
/ p PR
3 i ) e . v v ) 2 L
v La . 4 W) i 2130 I A\Y ) o
. - eiera 47 1 g
¥ ne=\weilers I 1 Z)
LS 1 ) i < 1_,_[!(7; ¢ Xy
i8L U a SUDILNG Vi v Cil 8ds L VWO PDOLIA properyy.







- >y
@ o)
s
'

e ®
rY

b <
e o

33 -

notv

£

—
Lot
B
x,
-

.

P
%
—
2
o
B
- gy
- .

“@
]
]
e
4 i
i
B
‘




3 a n ]
dal
.
2 e £ -
o | ¥ < . is X s. t. g(}-) £ (%)
v , )=, g # (
Y, - ¢
L00e, Y é i De Le
} = §i) [ r {+/) =
b L o XRY) i ol iy =
{ w 3 i o) == {) pa
{ =1, 4b y) = f(x)
) " -~ ¥ vy i b o 5 5 { ~ . w)
herefore, ! peoints X, v (orx +vy)in
e No
f(x) =1, )
£ [+ {+r) 1 fvr) = 1 .
{ = ’ giy) | or 1Ilv) Ry =z
y QGix +y)e]
p \ ; -
| a . ¥ - i -
4 - ’ 3 lz ’
1
f+7) s o) us 3 { e + v) = ()
2 Y =| VU, \Y) = 1 Lot }‘; -V
g f
e (x 1)
pOre ; the charact: ic ring of S.
"o 8+ $lae) = £
- ;\:.5"\“,’ - s 4 g
. F » 1 ™ L 1
A% 94 ! 18 ¢ P . e there
4 .
] RiSL a4l \ De e " IMIX) = s L& X ;7 téif‘fn




L]

-

&

O
B2

- #
-
N
»
$
it
13

o



)
W]

~~~~~ 14 b r "
hi itradicts ol
X § & - P 5
Definiticn: Let F be a family of functions such that each f

o
I
u
C

.

-
)

topology sapce x tC a space .-'f . The evaluation map is

amap e on X into II I 8. t. e(x}{rf(}'.)

stinguishes

its X and y, thereis f in F

v ¢ £ 4 o 0
pailr Ol aistinct

'he family distinguishes points and closed sets iff

A

.
”™
”\’
i
[ o 4
=
®
-
4]
.
(7
)
a
a1

y
iy
—

Lemma 2: Let F be a family of functions, each member f§
on a topological space X to a topological space Yf’ A
[he evaluation map e is continuous on X to the product
space X { }‘f” fek

L g

of X onto

L
-
.3
[
o
o
r—
by
rsmnd

{(b) The function e is an open

points and closed sets.

4]

distinguishe

) The function e is one to one iff F distinguishes points,

)

th
The map e followed by projection Py into the f

3

coordinate space is continuous because

P, elx) = f(x)

Choose a member f of F such that f(x) does not belong




T'he set of all vy in the product

such that y, / f(X - U) i3 open, and evidently its int
&

65 Pline
& 3

Lo g ¢

h e[x] is a subset of ¢[U] . Hence, e is

an open map of X into e[x] .
itatement (¢) is clear,
Theorem 5: A topological space can be embedded in a

Cantor space if it is Boolean.

Let X be a Boolean space, F its characteristic ring,

the Stone space of F.

A -3 N k. " . v & r")r
¢ consider the evaluation map e on X to 2

F

b w FlasY T X <

- Y j ¥ & 2 f 7

ive W
Y A i

[0] = (f:f(x) =0 f

po

Ry iLemnma 1

¥

is a proper maximal ideal in 2" .

Conversely, given an element in S, then we can

: . ; i ;
determine a proper maximal ideal in 2° by lemma l. 1T

This

proper maximal ideal is T= {f:f(y) =0, f¢ F) for some

3 a o ¢

(1) e is continuous since f ¢ I

is continuous.




in X, and a point x

f(y) = for Y ¢
Elis) wn ' v
y 2
X
- ) faa ?({x} -

£ 1.\ faat =
t 18 1 £ s s 1K) a, Ily)=0p
. |
US € 1
h
antor
v‘
!
Jo
Den-( 1 Lod ol ! of ’f~15 open~-
M (3 | =4 = % i WA Gdd Vol
2ts I1n O 18 a Dase.
11a 1 -~ - e it o 2 - 4y i b -
Nus all open~compact gsets in X 1s a base.

X 1is Boolean.




somplete Lattice
Definition: \ lattice l|s complete Iif eve subset of it has at
e A AR s L o e

Definition: A Cring of a B n space is the ring of all

continucus functions f into I, suchthat f "[1] is closed-open.

space {8 compace, the C ring i{s a characteristic ."i.'ﬁ(l;.?

property that the closure

Theorem : dcolean space has the

~

if its Cring is

every open set is open if and o

¢ 3 )
‘L4'w.". € 4

Prcof: Let oolean ring,

———
B - -~ . A & 1 Y P
nen i Q 1ATLiICEC 1S L1iC )3 LiOnNs.,

E is an open set in
and closed. (In the

he base elements of




o
-
pe
N
-t V\
- ~ e

h (@ O
v v L N
O T4 o — -
)
(4] “ 4
= 9 & —
rd ™~
b . S
0 3
@
bt {
o~ o

o

4

(&) §

. :l.li.‘ ¥

P
& A<

et

1 S

en

o
iy

— —
=4 -
s &

e ey

! g O
i -
= 2 4
N

, ﬂ;.
i -
o
#
- pe
- o .




Applications

o ¢ 1937.

&

olean Rings eneral Topology.

Compact Space. L

Translated by American Mathematical Society.

PD.

Vol. 41,

A Lecture Notes of Continuous Function on

partment of Mathematics, University of

California,

el e
Kelley, J ohn

iNew

Analysis,

Berkeley, California.

L. 1955. General Topology. Princeton, New Jersey,

YOIK.

ge F. 1825. Introduction to Topology and Modern
New Vork: feCraw=-FHill 1963,




	Boolean Space
	Recommended Citation

	tmp.1504807520.pdf.zgBUX

