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 !" #$% &'#($#)

 !* +),-$./$.)

"# (A,TA) $%&'( (X,T ) )$) *+, &-./$%&'( 0-1$)# 234, S,T )$) *+, &-./.&*&)(

+145 S )+) A 6%4,+)748+ +%+ 7+'4943+:+%

SA = {S ∩A : S ∈ S} ;<#=>

&+-41+ TA )() *+, &-./.&*&)(7(,# ?@1.4,+)+%#

 !"#$%

TA ∈ TA ⇒ (∃T ∈ T )(TA = T ∩A)

S &-./.&*&) 0-7$3$)7&)

⇒ T =
⋃

ı∈I





⋂

j∈J

{Sj | Sj ∈ S}





⇒ TA =
⋃

ı∈I





⋂

j∈J

{Sj ∩A | Sj ∩A ∈ SA}





'&%(-&*+-+,5 8+ *$ +1.4)4)+ A4,+,#

B# (A,TA) $%&'( (X,T ) )$) *+, &-./$%&'( 0-1$)# C+, x ∈ A )08.&1()() TA/

80:D$-$8-&,(

BA(x) = {W ∩A : W ∈ B(x)} ;<# >

A4 TA/80:D$-$8-&, .&*&)(

SA(x) = {S ∩A : S ∈ S(x)} ;<#<>

&+-41+7+,#

 !"#$%

W ∈ B(x)⇔ (∃T ∈ T )(x ∈ T ⊂W )

⇔ (∃(T ∩A) ∈ TA)(x ∈ T ∩A ⊂W ∩A)

⇔ (W ∩A) ∈ BA(x)

W ∈ B(x)⇔ (∃V ∈ S(x))(x ∈ V ⊂W )

⇔ (∃(V ∩A) ∈ SA(x))(x ∈ V ∩A ⊂W ∩A)

⇔ (V ∩A) ∈ SA(x)

E# (A,TA) $%&'()() 8&F&-( &-./86:4-4,+5 (X,T ) 61./$%&'()() 8&F&-( 86:4-4,+

+-4 A )() &,&841+.-4,+)74) +*&,4..+,# ?@1.4,+)+%#



 !"! #$%&'()'($  !

 !"#$%

K ∈ T
′

⇔ K
′

∈ T

⇔ K
′

∩A ∈ TA

⇔ A− (K
′

∩A) ∈ T
′

A

⇔ K ∩A ∈ T
′

A

"# (A,TA) $%&'( (X,T ) )() *+, &-. $%&'( /0 IA : A → X 123&- 45660

72)89+'2)$ 2-9$)# (A,TA) &-.:$%&'()() T
′

A = {A∩K |K ∈ T
′

} +-0 .&)(6:

-&)&) 8&;&-( 8<60-0,+)+=

TA = {I−1(T ) | T ∈ T }

+-0 .&)(6-&)&) &>(8 8<60-0,+) .<6-0'0)-0,+ 2-&,&8 0-10 01+)+%#

 !"#$% A,TA) &-. $%&'() 8&;&-( 8<60-0,+ <9. $%&'1&8+ 8&;&-( 8<60-0,+)

A +-0 &,&809+.-0,+)10) 2-$?$,# IA : A → X 123&- 45660 72)89+'2)$ I :
X → X 5%10?-+8 15)<?<6<)<) A 8<609+)0 8(9(.-&)6(?(1(,@ '&)+ IA = I|A
1(,# I 5%10?-+8 15)<?<6< *+, 0?'&;( 15)<?<6<1<, AB260262,;B+96C# D

B&-10=

KA ∈ T
′

A ⇒ (∃K ∈ T
′

)(KA = K ∩A)

⇒ (∃K ∈ T
′

)(KA = (I−1(K) ∩A))

⇒ (∃K ∈ T
′

)(KA = (I−1(K ∩A))) ⇒ (∃K ∈ T
′

)(KA = (I−1

A (K)))

'&%(-&*+-+, 8+ *$ +9.0)0)+ /0,+,#

E# F0,>0- 0890) <%0,+)108+ 9&-. .2;2-2G+)+) Z .&69&'(-&, 8<609+ <%0,+)0 82):

1$,1$3$ .2;2-2G+'+ *0-+,-0'+)+%#

 !"#$% (Z,TZ) &',(8 *+, $%&'1(,# H<)8<= B0, k ∈ Z +>+) 5'-0 *+, ǫ > 0
9&'(9( *$-$)&*+-+, 8+ (k− ǫ, k+ ǫ) &>(8 &,&-(3( k 1&) *&?8& .&69&'( +>0,60%#

D B&-10= Z∩ (k− ǫ, k+ ǫ) = {k} 2-$, 8+ *$ {k} 8<609+)+) TZ) .2;2-2G+9+)0
45,0 &>(8 2-6&9( 10608.+,# I0, k ∈ Z +>+) *$ 5%0-+8 /&, 2-1$3$)& 45,0

+9.0)0) >(8&,#

J# K',(8 *+, $%&'() B0, &-.:$%&'( &',(8.(,# F59.0,+)+%#

 !"#$% (X,T ) &',(8 *+, $%&' /0 A ⊂ X 2-9$)#

∀x(x ∈ A⇒ {x} ∈ T

⇒ {x} ∩A ∈ TA

⇒ {x} ∈ TA

2-$,#
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 " #$% (X,T ) &'()* $+, B ⊂ A ⊂ X (+-./01,+,%$ 2,%$+1$3 4+5&6"

7(8

9

# ⊂ 9

#A

7:8 (∂B)A ⊂ A ∩ (∂B) 4+;&<&6& =>5-,%$6$'" ?(@5(1+(%*6 /,5$6+$/+, 2(%

4+;&<& A(++,%, :$%,% >%6,/ 2,%$6$'"

 !"#$%

7(8

x ∈ Bo ⇒ (∃T ∈ T )(x ∈ T ⊂ B)

⇒ (∃T ∈ T )(x ∈ (T ∩A) ⊂ B)

⇒ (∃(T ∩A) ∈ TA)(x ∈ (T ∩A) ⊂ B)

⇒ x ∈ Bo
A

?(@5(1( ),%$6, ,3$-+$/ /46&+(1()(B(<*6* (3(<*;(/$ >%6,/ =>5-,%$%"

Z ⊂ Q ⊂ (R,R) (+-.&'()+(%*6* ;0306,+$1" #$% k -(15()*5* $C$6

k ∈ ((k − ǫ, k + ǫ) ∩Q)
o

Q ∈ RQ

4+(B(/ :$C$1;, :$% ǫ > 0 5()*5* ;($1( :&+&6&%" D-, )(6;(6E RZ

/01,5$6$6 $C+,1$ :43 4+;&<&6;(6

k /∈ ((k − ǫ, k + ǫ) ∩ Z)o = ∅

;$%"

7:8 #$% x ∈ A $C$6

x ∈ (∂B)A ⇒ ∀TA ∈ TA(x ∈ TA ⇒ (TA ∩B 6= ∅)

∧ (TA ∩ (A−B) 6= ∅)

⇒ (∀T ∈ T ) ∧ (TA ⊂ T ∈ TA) $C$6

(x ∈ T ⇒ T ∩B 6= ∅) 2,

∧ (TA ∩ (X −B) 6= ∅)

⇒ x ∈ ∂B

⇒ x ∈ ∂B ∩A

?(@5(1( ),%$6, ,3$-+$/ /46&+(1()(B(<*6* =>5-,%1,/ $C$6E =,6,E Z ⊂
Q ⊂ (R,R) (+-.&'()+(%*6* ;0306,+$1" F,% =,%C,+ 5()*E ;4+()*5*)+( A,%

%(5)46,+ 5()* TQ -4@4+4G$5$6;, :$% /,6(% 64/-(;*%" H1( Z 6$6 /,6(%

64/-(5* 4+1()(6 75465&' C4/+&/-(8 %(5)46,+ 5()* 2(%;*%"

I" #$% (X,T ) &'()* $+, A,% A(6=$ $/$ B,A ⊂ X (+- /01,+,%$ 2,%$+1$3 4+5&6

7(8 A∩ 9

# ⊂ (A ∩B)◦A;

7:8 A∩B̄ ⊃ (A ∩B)A 4+;&<&6& =>5-,%$6$'" ?(@5(1+(%*6 /,5$6+$/+, 2(%4+;&<&

A(++,%, :$%,% >%6,/ 2,%$6$'"



 !"! #$%&'()'($  !

 !"#$%

"#$

A ∩Bo ⊂ A ∩B ⇒ (A ∩Bo)oA ⊂ (A ∩B)oA

(A ∩Bo) ∈ TA %&'()(*'#*

⇒ (A ∩Bo) ⊂ (A ∩B)oA

+,-#./

"0$

A ∩B ⊂ A ∩ B̄ ⇒ (A ∩B)A ⊂ (A ∩ B̄)A
1/2/3"#$ 4.%0&56 (7#.,*8#

⇒ (A ∩B)A ⊂ (A)A ∩ (B̄)A
A, B̄ ∈ TA %&'()(*'#*

⇒ (A ∩B)A ⊂ A ∩ B̄

9/ (A,TA) #&:;(<#7,*,* #7.,- %&6#=, >+>* ?5.5-&> @5 75:5.&> -%A(&B A *,* C5.

*%-:#=,*,* (X,T ) D=:;(<#7,*'# A *,* :5->& "#7,.:,-B #7.,-$ 0>. *%-:#=,

%&6#=,',./ EF=:5.>*></

 !"#$%

(A,TA) #7.,- (<#7⇒ ∀a(a ∈ A⇒ {a} ∈ TA)

⇒ ∃T (T ∈ T ∧ {a} = T ∩A)

⇒ ∃T ((T − {a}) ∩A = ∅)

⇒ a *%-:#=, :5->&'>. "#7,.:,-B#7.,-B >=%&#:5'$

3G/ H>. (X,T ) (<#7, >&5 A,B ⊂ X #&:;-D65&5.> @5.>&=>* @5 X = A∪B %&'()(*(

@#.=#7#&,6/ I)5. M ⊂ A∩B #&:;-D65=> TA @5 TB;-#J#&, "7# '# #+,-$ >=5B

M *>* T ;-#J#&, "7# '# #+,-$ %&'()(*( ?F=:5.>*></

 !"#$% M #&:;(<#7&#.'# #+,- >=5B

{

M ∈ TA ⇒ (∃T1 ∈ T )(M = A ∩ T1)
M ∈ TB ⇒ (∃T2 ∈ T )(M = B ∩ T2)

}

⇒

{

M = (A ∩ T1) ∩ (B ∩ T2)
M = (A ∩B) ∩ (T1 ∩ T2)

}

⇒

M ⊂ A ∩B %&'()(*'#*B (T = T1 ∩ T2) -%*(6(7&#B

⇒M = (A ∩B) ∩ T, (T = T1 ∩ T2)

⇒M = T
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"#$%&' (%)* M ∈ T +*&,

M %-./01%(-%&+% $%2%-# *345 6)74$* 614-*$ 0(%&#)7%

{

M ∈ T
′

A ⇒M ′ ∈ TA

M ∈ T
′

B ⇒M ′ ∈ TB

}

⇒M ′ ∈ ⇒M ∈ T
′

"#$%&,

88, 9*& (a, b] %"#$/$%2%-# %&%-#:#)#) (−∞, 0] #;#)#)% <4 [a, b) $%2%-#/%"#$ %&/

%-#:#)#) [0,∞) #;#)#)% .=2=-=>*$ 4;(%2#-# =-+0:0)0 ?63.4&*)*1,

 !"#$% f : [a, b)→ [0,∞) @=)$3*(=)0)0 ;6(-4 .%)#A-%(%-#A,

f(x) =
x− a

x− b
, x ∈ [a, b)

90 @=)$3*(=) BB6 C+*&, D(&#7% f <4 f−1
3E&4$-*+*&, F G%-+4 f B*& .=2=-=-=>*$

4;(%2# +6)E;EAE+E&, H=-%(#3#(-% [a, b) $%2%-#/%"#$ %&%-#:# [0,∞) #;#)#)%

.=2=-=>*$ 4;(%2#-#+#&, (a, b] %"#$/$%2%-# %&%-#:#)#) (−∞, 0] #;#)#)% 4;(%2#-#

=-+0:0 +% B4)14& (=--% ?63.4&*-*&,

8I, 9*& "4AB4& (%(#)#) G4& G%)?* B*& )=$.%3# %.#-#(=&, J%-%) (%(#) ?4&"4- 4$/

34)+4$* G4& G%)?* B*& %"#$ %&%-#:% 4;(%2#-# =-+0:0)0 ?63.4&*)*1,

 !"#$% J0.02 )=$.%3# %.#-A#; B*&*A "4AB4&* +E1-4A+4 A = {(sin t, cos t)|t ∈
(−π, π) *-4 .4A3*- 4+4B*-*&*1,

f : t→ (cos t, sin t)

@=)$3*(=)0 (−π, π) +4) A E14&*)4 B*& .=2=-=>*$ 4;(%2# +6)E;EAE+E&, K(/

-4(345 (−π, pi) *-4 A 4;(%2#-#+#&, K.4 (%)+%)5 A $EA43* .4$ )=$.%3# %.#-A#;

BE.E) "4AB4& (%(-%&#)% <4 (−π, π) %"#$ %&%-#:# BE.E) (a, b) %"#$ %&%-#$/

-%&#)% 4;(%2#-#+#&, L;(%2#-# =-A% B%:#).#3# B*& +4)$-*$ B%:#).#3# =-+0:0)+%)5

361E 4+*-4) BE.E) B0 $EA4-4& .=2=-=>*$ 4;(%2#-#+#&-%&,

8M, D"#$ B*& +*3$*) N%"#$ +%*&4O +E1-4A4 .=2=-=>*$ 4;(%2#-# =-+0:0)0 ?63.4&*)*1,

 !"#$%

f(z) =
z

1− |z|2

@=)$3*(=)0 D = {z : |z| < 1 %"#$ B*&*A +*3$*)+4) $%&A%;#$ +E1-4A4 B*&

4;(%2# +6)E;EAE+E& NG=A4=A=&2G*3AO, F G%-+4 D ∼= C ∼= R2
=-0&,

8!, D"#$ B*& %&%-#$ R +4 %"#$ =-+0:0 G%-+4 R2
+4 $%2%-#+#&, P63.4&*)*1,
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 !"#$% R2
"#$%&'($ %$)$% *+,*' -#*./'(* 0/. (a, b) $.$1&2&'& (-3-'*1/45

6*. x ∈ (a, b) /7/'8 4*.+*#/ x '9+)$,&'($ 91$' :*. $7&+ (/,+ (a, b) /1*

+*,/3/.5 ; :$1(*8 (a, b) '/' :*. '9+)$,& 0/. +$<1$4$ '9+)$,&(&.5 ='*.4*

>5?5@ "%$.&'A$8 0-)-' +$<1$4$ '9+)$1$.&'& /7*.*' (a, b) $.$1&2& R2
"#$%&'($

+$<$1&(&.5

B!5 N +-4*,/ -#*./'(*

T = {Tn : Tn = {n, n+ 1, n+ 2, . . .}} CD5EF

$/1*,/ 0/. )9<919G/(/.5 HI,)*./'/#5

 !"#$%

&'( J" $+,/%94"' KL>M N* KL@M $+,/%941$.&'($' 7&+)&2&'& 0/1/%9."# C0+#5

>5B5BCBO5F P.901*4F5

&)( Tk, Tm ∈ T /,* r = max{k,m} 914$+ -#*.* Tk ∩ Tm = Tr ∈ T (/.5

&*( Ti ∈ T , (i ∈ I ⊂ N) /,* r = min{i : i ∈ I} 914$+ -#*.*

⋃

i∈I

Ti = Tr ∈ T

(/.5

BQ5 CD5EF )9<919G/,/'* RI.* A = {3, 5, 7, 9} $1) +-4*,/'/' +$<1$4&'& 0"1"'"#5

 !"#$% A = {3, 5, 7, 9} $1) +-4*,/'/ +$<,$%$' +$<$1& +-4*1*. T10, T11, T12, . . .
+-4*1*./'/' )-41*%*'1*./(/.S 0" +-4*1*.8 ,&.$,&%1$8

T
′

10 = {0, 1, 2, 3, 4, 5, 6, 7, 8, 9} CD5BOF

T
′

11 = {0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10} CD5BBF

T
′

12 = {0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11} CD5B>F

· · · CD5B@F

+-4*1*./(/.5 A +-4*,/'/ +$<,$%$' 0-)-' +$<$1& +-4*1*./' $.$+*,/)/ Ā
+$<1$4&'$ *3/))/.5 ; :$1(*8

Ā =

∞
⋂

n=10

T
′

n = T
′

10 = {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}

91".5

B 5 CD5EF )9<919G/,/'* RI.* B = {5, 6, 7, 8, . . .} $1) +-4*,/'/' +$<1$4&'& 0"T

1"'"#5
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 !"#$% "#$%&'(%$) (*+*,*+-.

B̄ = {0, 1, 2, 3, 4, 5, 6, 7, 8}

/-(#0# 12&*-*&3

453 65378 9/:/-/;)<),. 12&. C = {9, 16, 27, 38, . . .} %-9 $*=.<),), >'0'-=% ,/$?

9%-%&',' @#-#,#A3

 !"#$% B.& k ∈ N 9%=<%>'<' C $*=.<),), @)& >'0'-=% ,/$9%<'('&3 C*,$*D

k ∈ Tn )<. C ∩ Tn 6= ∅ ()&3

473 f : (X,T ) → (Y,S ) E/,$<)>/,# F.&)-<),3 T 9/:/-/;)<) ,. $%(%& ),G.

(/$#-# /-#&<% f ,), <*&.$-) /-=% /-%<'-'0' / $%(%& %&9%&H T 9/:/-/;)<) ,.

$%(%& $%@% (/$#-# /-#&<% f ,), <*&.$-) /-=% /-%<'-'0' / $%(%& %A%-'&3 I.&?

<),. /-%&%$D S 9/:/-/;)<) ,. $%(%& ),G. (/$#-# /-#&<% f ,), <*&.$-) /-=%

/-%<'-'0' / $%(%& %A%-'&H S 9/:/-/;)<) ,. $%(%& $%@% (/$#-# /-#&<% f ,),

<*&.$-) /-=% /-%<'-'0' / $%(%& %&9%&3 J&,.$-.&-. 12<9.&),)A3

 !"#$%

&'()* +% (R,A ) %-9?-)=)9 9/:/-/;)<) F. (R,R) <%-9 9/:/-/;) )<. I : (R,A )→
(R,R) 2A(.+-)$ (2,*+*=* <*&.$-)()&H %=% I : (R,R)→ (R,A ) 2A(.+?
-)$ (2,*+*=* <*&.$-) (.0)-()&3

&'()* ,% (R,U ) *<9?-)=)9 9/:/-/;)<) F. (R,R) <%-9 9/:/-/;) )<. I : (R,U )→
(R,R) 2A(.+-)$ (2,*+*=* <*&.$-)()&H %=% I : (R,R)→ (R,U ) 2A(.+?
-)$ (2,*+*=* <*&.$-) (.0)-()&3

&'()* -% K>&'$ #A%>(%, L.& L%,1) @)& #A%>% 9%,'=-' L.& E/,$<)>/, <*&.$?

-)()&H %=% %>&'$ /-=%>%, #A%>(%, %,G%$ %>&'$ /-=%>%, #A%>% 9%,'=-'

E/,$<)>/,-%& <*&.$-)()&3

MN3 O)& X $*=.<) *A.&),(. T F. S )$) 9/:/-/;) )<.D

T ∩S = {T ∩ S : T ∈ T F. S ∈ S } 6534P8

%&%$.<)9) X $*=.<) *A.&),(. @)& 9/:/-/;)()&3 K=%

T ∪S = {T, S : T ∈ T F. S ∈ S } 6534Q8

@)-.+)=)X $*=.<) *A.&),(.D 1.,.--)$-.D @)& 9/:/-/;) (.0)-()&3 T ∪S @)-.+)=),

X $*=.<) *A.&),(. @)& 9/:/-/;) /-(#0# (#&#=% @)& 2&,.$ F.&),)A3

 !"#$% T ∩ S ,), 9/:/-/;) /-(#0#,# M34346 38 R&/@-.=(. 12<9.&()$3

T ∪S ,), 9/:/-/;) /-=%>%@)-.G.0),) M34346538 R&/@-.=(. 12<9.&()$3 R *A?

.&),(.$) <%-9 9/:/-/;) )-. %-9?-)=)9 9/:/-/;)-.&),), @)-.+)=) @)& 9/:/-/;) /-#&3

S.,.- /-%&%$ S ⊂ T )<. T ∪S @)-.+)=),), @)& 9/:/-/;) /-%G%0' %T'$9'&3

K=% @# $/+#- 1.&.$-) (.0)-()&3 J&,.0),D </,-# 9*=-.>.,-.& 9/:/-/;)<) )-.

<%>'-%@)-)& 9*=-.>.,-.& 9/:/-/;)<),), @)-.+)=) @)& 9/:/-/;) /-#&3

M43 6534P8 %)-.<),) $%:<%>%, ., $%@% F. ., ),G. 9/:/-/;)-.& L%,1)-.&)()&U



 !"! #$%&'()'($   

 !"#$% !" #$%$ &'(')'*+ $,$#-.+& +)- %-)+,)-"-" &'(')'*+/+, 0-" %121#

$)& .3"3,45 !" +"6- &'(')'*+ $2,3# &'(')'*+/+,5

775 0859:4 $+)-.+"+ #$(.$2$" -" #$%$ ;- -" +"6- &'(')'*+)-, <$"=+)-,+/+,>

 !"#$% !" #$%$ &'(')'*+ %+)-?+@+ $)&A&$%$" #$%B) -/-" &'(')'*+/+, 0-"

%121# $)& .3"3,45 !" +"6- &'(')'*+ $2,3# &'(')'*+/+,5

7C5 D'EB")B# =-F+?)+/+,G 2$"+ (X,T ) BH$23"/$ A ⊃ B ⊃ C ')@$# 1H-,- B
#1@-.+ A +F+"/- 2'EB" ;- C #1@-.+ B +F+"/- 2'EB" +.- C #1@-.+ A +F+"/-

2'EB"/B,5 IJ.&-,+"+H5

 !"#$% K$()$@$ &$"3@3"/$"

C ⊂ B ⊂ A⇒ C̄ ⊂ B̄ ⊂ Ā 0859L4

')/BEB $F3#&3,5 D'EB")B# &$"3@3"/$"M

C̄ ⊃ B ⇒ C ⊃ B̄ ⇒ C̄ ⊃ B̄ 0859 4

B̄ ⊃ A⇒ B ⊃ Ā⇒ B̄ ⊃ Ā 085984

2$H3)$%+)+,5 0859L4M 0859 4M 085984 /-" C̄ = Ā .'"B6B F3#$,5

7N5 A #1@-.+ (X,T ) BH$23"/$ 2'EB"M (A,TA) $)& BH$23"/$ V ∈ B(x) +.-

V "+" (X,T ) BH$23"/$#+ V̄ #$()$@3 (X,T ) BH$23"/$ x "'#&$.3"3" %+,

#'@?B)BEB/B,5 IJ.&-,+"+H5

 !"#$%

V ∈ BA(x)⇒ (∃TA ∈ TA)(x ∈ TA ⊂ V )

⇒ (∃T ∈ T )(x ∈ TA = T ∩A ⊂ V )

⇒ (∃T ∈ T )(x ∈ (T ∩A) ⊂ (V ∩A))

⇒ (∃T ∈ T )(x ∈ (T ∩A)A ⊂ (V ∩A)A)

85N508A%4 O,'%)-@ B2$,3"6$

⇒ (∃T ∈ T )(x ∈ (T ∩A) ⊂ (V ∩A))

⇒ V ∈ B(x)

7:5 X = {a, b, c} #1@-.+ 1H-,+"/-#+ %1&1" @1@#1" &'(')'*+)-, $,$.3"/$ %+,A

%+,+2)- #$,?3)$?&3,3)$@$2$"G 2$"+ T1 * T2 ;- T1 + T2 ')$" +#+ &'(')'*+

%B)B"BH5

 !"#$% P,"-# 7595C +)- ;-,+)-" T1M T2 ;- T3 &'(')'*+)-,+ %+,%+,)-,+2)-

#$,?3)$?&3,3)$@$H &'(')'*+)-,/+,5

7L5 Q$)& &'(')'*+2- =J,- R BH$23"/$ A∩ B̄M Ā∩BM Ā∩ B̄ ;- A ∩B #1@-)-,+"+"

%+,%+,)-,+"/-" R$,#)3 ')/BEB A ;- B #1@-)-,+ %B)B"BH5



 !  !"#$ %& '!(#)#$"*+"* ,-('.+."/( 0-1-"-23"*+

 !"#$% A "#$%&' (0, 1) ()(*+,+-.("' )(&/0-%* &(/+*()1 B "#$%&' '&% (0, 1)
()(*+,+-.("' '))(&/0-%* &(/+*() 0*&2-3 A = (0, 1)∩Q 4% B = (0, 1)∩Q′ .#)3
Ā = [0, 1]1 B̄ = [0, 1] 4% A ∩B = ∅ 0*.2,2-.(-1

A ∩ B̄ = A
Ā ∩B = B

(A ∩B) = (∅) = ∅
Ā ∩ B̄ = [0, 1]

0*2)3

5 3 X "#$%&' #6%)'-.% 7(-+$*+ {Tλ : λ ∈ Λ} 7080*09'*%) ('*%&' 4%)'*&'-3

T =
⋂

λ∈Λ

Tλ = {T : (∀λ ∈ Λ) T ∈ Tλ} :!3;<=

()("%&'7'-'- X #6%)'-.% >') 7080*09' 0*.2,2-2 ?@&7%)'-'63

 !"#$% A"63 53;3;:<3= 8)0>*%$3

5!3 X "#$%&' #6%)'-.% 7(-+$*+ {Tλ : λ ∈ Λ} 7080*09'*%) ('*%&' 4%)'*&'-3

S =
⋃

λ∈Λ

Tλ = {T : (∃λ ∈ Λ) T ∈ Tλ} :!35B=

>'*%C'$ ('*%&'-'- X #6%)'-.% >') 7080*09' 0*$(.+,+-+ ?@&7%)'-'63 S ('*%&'-'-

#)%77',' 7080*09'/' (D+"*(/+-+63

 !"#$% A"63 E-%)$%  353F3


