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(3) nu1tfl  3 $2 %fi

{ 0, X {a> 1

{ 0, Xv PI  I

{ 0, x9 {c)  1
! 0, X, { a, b ) >

( 0, X, { a, c > )

{ 0, X { b, c 1 >

(4) mJl3fl 4 &I %&d

( 0, X {a>,  { a, b > >

{ 0, X {a),  { a, c 1 )

{ 0, X, Ia),  1 b, c > )

{ 0, X {b),  1 a, b I >
( 0, X Ibl,  { kc } }

{ 0, X9 {b),  1 a,  c ) >

{ a?,  X, {cl,  { a, c ) }

( 0, K {cl,  { b, c ) >

{ 0, X {cl,  { a, b 1 >

(5) flui%7 5 &J r&d

{ 0, X {a),  {bl,  { a,  b 1 >

{ 0, X {a),  {c),  { a, c 1 >

{ 0, X {b),  {cl,  I b, c I }

{ 0. X, {a),  { a, b 1,  { a, c 1 >

{ 0, X, {b),  ( a, b 1,  { b, c ) }

( 0, X, {cl,  { a, c I, { b, c > >

(6) mm%  6 ;“a  k&i

( 0, X, {a),  {b},  ( a, b I, { a, c > }

{ 0, K ial,  lb),  { a, b 1,  { b, c-1  >

{ 0, X {b),  {cl,  { b, c 1,  { a, b 1 >

{ 0, X {b),  {cl,  { b, c 1,  { a, c I >

{ 0, X {a),  {cl,  { a, c 1,  { a, b 1 >

{ 0, X, {al,  {cl,  1 a, c I, { b, c 1 >
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9 8



9 9



T = 1 0,  X,  {a

ewIa%cp7~~aux

9.4  0
xml  lW5lxh x - 0  =

x - x  =

X-la}  =

X-(a,b}  =

X -  {a,c,d}  =

X - (a,b,c,d}  =

X - { a,b,e}  =

~J~ull(m~(sl?pd  x l&“arfi
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[LA  X - I?,  (X -FJ = ic,  Fi

n

n”adlS  3.10 fhMUR~6  X = ( a, b,  c }

T = { 0, X, {a>, { b,  c > }

a$A  = {a,b}

CwlA

n”aSilS 3,ll 6lWPaFl%~X  = { a,b,c,d,e }

T = i 0, X, {a>,  ( a, b >,  { a, c, d >,  { a, b, c, d },
{ a, b, e ) 1

‘it?  A = { a, b, c } B  =  { c , d }
owl A ita: B
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1, { a, c, d 1, { a, b, c, d



1 0 4



n"aodl3  3.12 6'1num~~X = {a, b,c,d,e  }

I~R~Aaw~~~~a~j$wlw7a~  (X,  T) bhi

0, X, { b, c, d, e }, { c,  d, e 1, { b, e 1, {el,  { c,  d 1
o1nwqk$Jw  3.4 8-b%

(1) {a} = x

(2) {b,}  = Xn{b,c,d,e}

= { b, c,  4 e }

(3) { C, d, e } = X r-7  { b, c,  d, e 1 n { c,  d, e 1

= { c,  d, e }
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SW” X = R

T = blhh;lhti

A =  ( -1 ,  0 )

B = (0, 1)

&dlX Xnii = [ -l,o]n[o,  11

%uw~i A 17 B = (- 1, 0) n (0, 1)



Iha2 (X-(a})nA  = {b,c}  #PI

( ( a, c, d } - (a} ) n A = (c} # 0
wi ({a} - {a}) nA =  0
ihh a $!  D(A)





&~n~+uPd”l~  D(A) c D(B)

%ep”  x E D(A)

%G 63U6WdPl~~x  EC

g+G--(x})nA  # 0

66~4  A c B

&w”w ( G-Ix) ) n B # 0

uzb% x E D(B)

+kiu  D(A) c D(B) m





x E (X-A) ~7  (X-D(A))

&w”o x E X-A tdaz x E X-D(A)

t&b  x $ A IIaz  x 6 D(A)

6~51~~1  x $ D(A) dis~u~:~lc11~1~m  G $9  x EC Iran (G - {x)) fl A = 0

&I&G-{x} c X - A

ms,x~~u  G c X-A

dl6~fns%$dG c X-D(A)  &%I  G n D(A)  =  0  i+-%kd

IGyEG

6yY5WWh G nD(A) =  0

w% G  c X - D ( A )



(2) B = ( 1, ;, $, a, . . . > bhfh6Wd@

D(B) = {0} kfu B U D(B) = ( 0, 1, i, $,  $, . . . > ihmhd@

(3) oln$sodls  3.17 A = { a, b, e f

WA)  = 1 b, e 1
pl

& cu .&  = ( a, b, e 1 U { b, e } = A
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A $hwm~o

(4) BwGmil3  3.17 B = { a, b, c } ~~~htlr~~h

D(B) = 1 b, 4 e 1
&h B = { a, b, c ) U { b, d, e )

= { a, b, c, d, e }

= x w

%<a6 (1) 6WX~l A CAUB

rias B CAUB

&;sed”pd D(A) C  D(A U B)

66tl-z D(B) C D(A U B)

~wsl-a-~~D(A)  U D(B) c D(A U B)

(2) W$ x $ D(A) U D(B)

&pd”p  x I$  L>(A) 6la: x 4 D(B)

&nhe:~a%~a~~  Cl,  G1  $s x E G1,  x E Gz uar

(Gt-{x})nA  =  0

(G2-{Xj)nB  =  0

aIT  G = G, n G2

6Wn’ad:ld (G- {x}) t-l  (A U B), = [ (G- {x}) n A ] U [ (G- {x}) fl B ]

= 0u0

=0
u ::

ASUU x $ D(A U B)

6wsxmfu  6% x $ D(A) U D(B) I& x @ D(A U B)

hW%rh $1  x E D(A U B) I& x E D(A) U D(B)

D(A U B) c D(A) U D(B)

oin (I) ata: (2) a:l&h

D(A U B) = D(A) U D(B)
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mm%~wu&b  0, X, { b, c, d, e }, { a, b, e ), { b, e 3, {a}

md~?~?wu~&qu  A %I { b, c, d, e }, X

ii = { b, c, d, e } n X

= { b, c,  d, e >
mdmfwu~~&qu  X-A = { a, e } %J { a, b, e }, X

X - A  =  {a,b,e}nX

= I a, b, e I
B d  ( A )  =  Xf-J(X-A)

= ( b, c, d, e } n { a, b, e }

= {be)



r20

&tfu x E A nio x f A

&x#A &~uxEX-A=X-A

ii& xEX-A

or%%  x E ,& r-I  (X-A)

uR@wh  x E Bd (A)

kk x E A U Bd (A)

WXR=~~  ;i C  A U Bd (A)

(2) &~mnMw~~  A U Bd (A) c x

omiha~ Bd (A) = A n (X-A)

hk Bd (A) c x

rati Ac?i

bf’~~  A U Bd (A) c ii

Qlfl (1) aaa:  (2) OcI~-ll

x& = A U Bd (A)

aa¶Juanps”n  3.4

I .  fh9d~~~X  =  (a,b,c,d}

T = { 0, X, {c}, { a, c }, ( b, c } } a?hhh~ah~uX

a$ A = { a, d } i)ml Int (A), Ext (A) ha: Bd (A)

2. n”lp-r~@!w”  X = { a, b, c, d, e }

T = 1 0, X ia>, ( a, b 1, { a, c, d 1, { a, b, c, d ), ( a, b, e 1 1
GhFwFwFaihu  X 99~7

(1)  Int (4

(2)  Ext  t-4

(3) Bd 6%
3. bd%j~t~~h~w~a~  (X, T) A, B &~w&wIJ~~  X ~saaa~~di~~~~~u~~~~~~~~~~~

sl

(1) Int (Int (A)) = Int (A)

(2) Int (0) = 0

(3) Int (X) = X

4. e~~~e~~ln"7%unl~r~~~~~~~~~a~  (X, T) A 6himrior~~8~  X I&

(1) A iha%&?~  &io&  Bd (A) c A

(2) A 6hm‘&&io~i8 Bd (A) c X-A



0ET

0flYET,

0 E T,

XET

x n Y E T.,,

-f E T>

. . . . . . . . .

. . . . . . . . .

c,: = G, n Y, G,  E  T

i;G:  = (G,nY)n(c*nY)n...n(G,r,=I

=  (,tJ GJ n Y

Y)
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i?du  q afJuTw6wFahu  Y

(Y, T,,) ahd~q%S.ahFwlad n

ihlaJ 3.15 RlVUA~?T (X,  T) ahE@S97wFwIai7  Y 6~U6cllw~P)OVo9  x F*uhlFwFCl~

UM Y $8 T,,  = { G n Y ) G E T} hh%JfI (Y, T,,) hh-$dOU (subspace) 9109  X

I”stlfI  Ty ~~~~l~~~cl~&Jw"tl~  (relative topology) IJU  Y

a:un G’ = G f7 Y ;~mmr?hzbv%~? (relative open set) au Y

n"a&N 3.22 fl"lWWlta&p"  X = { a, b, c, d, e }

m1=  T = { 0, X, {a}, { a, b }, { a, c, d 1, { a, b, c, d 1, { a, b, e 1 }

Ila:  Y = { a, b, d }

{a, b } fl Y = ( a, b }

{ a, c, d } n Y = ( a, d >

{ a, b, C, d } n Y = Y

{ a, b, e } n Y = { a, b }

ik?U T,, &I { 0, Y, {a}, ( a, b >, { a, d ) } l

n"aSh3.23  fhpspdfl~??X  = { a, b, c, d, e }

Ila= T  = { @, X, {a), { c, d }, { a, c, d I, { b, c, 4 e > >
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1 2 4

F ’  =  Y-cny
= Y-G
= (X-G)  ny

b?F  = X - G

ikh  F &m6t~$u  X

oz?;  F ’ = FnY  *

(2) aw”  F’ = F n Y hi F 6hWl%~tJ  x

Y - F ’  =  Y - F n Y

=  Y - F

= (X-F)nY

= GnY  jnvdci  = X - F

&I&  Y - F ’  ihmdn81~w”w~~.“lu  Y

F’ 6hwdkhvhli”lu  Y n
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,$ 3.2
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&OUIJU  (homeomorphism).

zdasfi1-a  3.31 n”awm%~  X = { a, b, c >

T = {pl,X,(a},(b},(c},(a,b),{b,c},{a,c)}

Y  =  {1,2,3)

T’ = {0,Y,{1},{2),{3),{1,2),{2,3),{1,3})

%w”  f : (X, T) - (Y, T ’ )  =h”d
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