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&.14=419.18 S2 ∈ S1 ')=.04 ;3%3+$%? 93=3+ +$ S1 ⊂ S19$%5

 "#!)# %&'&'&' X 0! Y 6)7!#!"+ +#! &+" f : X → Y @9'6-+ 9'= 0!"+#-+'2

B %+#!-+ X 6)7!-+ )*!"+',! &+" -)*.!; $%&%'( +-!?

f(B) = {f(A) | A ∈ B}

"!-7+ Y )*!"+',! &+" -)*.!; $%&%'(,("2

 ! " # $%

B 6= ∅ ⇔ f(B) 6= ∅

9$%5

A 6= ∅ ⇒ f(A) 6= ∅



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

#$ B 6∋ ∅ %&'()(*'+* f(B) 6= ∅ ,-.+/0 1+*2 f(B) +2&$32 45 6 +.321%7(*(

3+)&+/8 [B2] *2* 3+)&+*'-)-*- 9:/7$. 2,2* f(A1), f(A2) ∈ f(B) +&+&-78 B ;2/

3<=9$, >+;+*- %&'()(*'+* A3 ⊂ A1 ∩A2 %&+?+. @$.2&'$ ;2/ A3 ∈ B #+/'-/ .2

;( '(/(7'+

f(A3) ⊂ f(A1 ∩ A2) ⊂ f(A1) ∩ f(A2)

%&(/8

 !"#$ %&'&'%' X  !"#$%&" S1 '" S2 ( !)"*+"#$ '"#$+($%, -.%+/#0% 1$#"# 2/3

1/%04 (0#/(05+/4 B1 '" B2 6+(.%, 78"# S1 ( !)"9$ S2 &"% &/:/ $%9" $("4 Y

 !"#$%&" f(B1) #"(;$%$% 2/1/% 6+&.8. ( !)"*4 f(B2) %$% 2/1/% 6+&.8. ( !3

)"*2"% &/:/ $%9"&$#,

A3B+>-  !"#$"  C8C8D '$* E$7$* 9:/<&</8

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

 8 X #$ Y .<7$&$/2 2&$ ;2/ f : X → Y F%*.321%*( #$/2&21%/8 B +2&$32 Y

.<7$32 <=$/2*'$ ;2/ 3<=9$, >+;+*- 23$ f−1(B) *2* X <=$/2*'$ ;2/ 3<=9$,

>+;+*- %&7+3- 2,2* 9$/$.&2 #$ 1$>$/&2 .%@(&G E$/ B ∈ B 2,2* f−1(B) 6= ∅
%&7+3-'-/8

D8 H*?$.2 B/%;&$7'$.2 9:3>$/27&$/ +&>-*'+ f(f−1(B)) +2&$32*2* Y <=$/2*'$

;2/ 3<=9$, >+;+*- %&'()(*( #$ ;(*(* '%)(/'()( 3<=9$?2* B *2* '%)(/I

'()( 3<=9$,>$* '+E+ 2*?$ %&'()(*( 9:3>$/2*2=8 JK%& 9:3>$/7$L M$/ B

.<7$32 2,2* f(f−1(B)) ⊂ B ;+)-*>-3- 2&$  !"#$"  C8C8D 12 .(&&+*-*-=N8

C8 f : X → Y F%*.321%*( #$/2&32* #$ B +2&$32 X .<7$32 <=$/2*'$ ;2/

3<=9$, >+;+*- %&3(*8 f−1(f(B)) *2* </$>>2)2 3<=9$?2*G X <=$/2*'$ B

*2* </$>>2)2 3<=9$,>$* '+E+ .+;+ %&'()(*( 9:3>$/2*2=8

!8 K(.+/-'+.2 9:3>$/27&$/ +&>-*'+ f *2* ;2/$I;2/ :/>$* %&7+3- 2,2* 9$/$.&2

#$ 1$>$/&2 .%@(&G X <=$/2*'$.2 E$/ B 3<=9$, >+;+*- 2,2* f−1(f(B)) *2*
B 1$ '$*. ;2/ 3<=9$, >+;+*- %&7+3-'-/8 O:3>$/2*2=8

P8 f : X → Y :/>$* ;2/ F%*.321%* #$ S +2&$32X .<7$32 <=$/2*'$ ;2/ 3<=9$,

23$ f(S ) *2* Y <=$/2*'$ ;2/ 3<=9$, %&+?+)-*- 9:3>$/2*2=8 <=#2"%+$><

.%@(&( .+&.+/3+ *$ %&(/Q

"8 K+&*-=?+ 2.2 :)$32 %&+* X = {x, y} .<7$32 <=$/2*'$ +1/-. %&7+1+* >%I

B%&%R2 #+/ %&3(*8



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

#$% S = {{x}, {x, y}} $&'()&*&* +&, )-./(0 1'2343*3 /5)6(,&*&.7

#+% S )-./(8&*&* 9(: x; 9(: y *1<6$)=*$ >$<=*)$2=4=*= /5)6(,&*&.7

#8% ?3,$2$*; +&, )-./(8&* '&:&6&*&* 6(< 1':$>$+&'(8(4& )1*383*3 0=<$@

,=*=.7

"7 A1*'3 +&, X <-:()& -.(,&*2(<& 9(, U $B<=* )-./(8& &0&*

U = {A : A ⊂ X, x ∈ A}

1'$8$< B(<&'2( +&, x ∈ X *1<6$)= C$,2=,7 D5)6(,&*&.7

E7 (xλ)λ∈Λ +&, $4 &)(

{(xλ) : λ, λ0 ∈ Λ , λ > λ0}

$&'()&*&* +&, )-./(0 6$+$*= 1'2343*3 /5)6(,&*&.7 ?3,$2$* 0=<$* )1*30

B323,F G(, $42$* +&, )-./(0 -,(6&'(+&'&,7

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

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

 !"#$ %&'('%' (X,T ) +&, 61H1'1I&< 3.$> C( S $&'()&; X <-:()& -.(,&*2(

+&, )-./(0 1')3*7 J4(, S )-./(8&; +&, x ∈ X *1<6$)=*=* B(x) <1:B3'3<'$,

)-./(8&*2(* 2$9$ &*8( &)(; S )-./(8& x  !"#$%& $ '$"& %&'!( 2(*&'&,7

?3 23,3:2$ x *1<6$)=*$ S )-./(8&*&* +&, )*+*#*,*( ; >$ 2$ )*+*#  !"#$%&,&(

2&>(8(< C( limS = x >$ 2$ S → x >$.$8$4=.7

 !"#$ %&'(')' ?&, B )-./(0 6$+$*=*=* 2143,2343 #-,(66&4&% S )-./(8& +&,

x *1<6$)=*$ >$<=*)=>1,)$; B )-./(0 6$+$*= x  !"#$%& $ '$"& %&'!(; 2(*&'&, C(

limB = x >$ 2$ B → x >$.='=,7

*"+,$+ %&'('%' -*( B %./012 #$3$ & & 3*( x  !"#$%& $ '$"& %$+$%& *2* 

01(1")* 41 '1#1()* "!56)7 S(x) '1(1) #$3$ & $ $*# 81( ".+1 * B '1 $*# 3*(

".+1'* "$9%&'!( !)+$%&,&(:



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

 ! " # $% B #$# %&'()%('( *+,-./ S &0*(#1 S *+,-.2$#$# B(x) 3&45

6(0(307) *+,-.2$#%.# %787 $#2. &047*9 $/$# :#.)4.4$,%.3$ 3&6(0(# -.).30$ ;.

<.=.)0$ &0%('(#(  !"#$"  >1>1? %.# @$0$<&)(,1

%&!'$  >1!1 -.).'$#2.A S *+,-.2$ @$) x #&3=7*9#7 <739#*9<&)*7 S %.#

%787 $#2. &07# 8.) *+,-./ %. x #&3=7*9#7 <739#*7<7273=9)1 B.#,.) %+6+#+60.A

.'.) %787 37@7 @$) =&C&0&D$ 709)*73A 3&46(0(307) *+,-.2$ %787 37@7 &0727'9#5

%7# S *+,-.2$#$# <739#*7309'9 @&,(047,1 B7637 @$) %.<$60.A =&C&0&D$3 <7C9

$#2.0%$3/. <739#*73 *+,-./0.) 7,709)E =&C&0&D$3 <7C9 37@7076=93/7 <739#*73 *+,5

-./0.) /&'709)1

B$) *+,-./ <7 %7 @$) *+,-./ =7@7#9 @$)%.# /&3 #&3=7<7 <739#*7<7@$0$)1

 !"#$ %&'('&' (X,T ) @$) =&C&0&D$3 (,7< ;. B 7$0.*$ X +,.)$#%. %. @$)

*+,-./ =7@7#9 &0*(#1 B <. 7$= 8.) 3+4.#$# 37C0749 =7)7F9#%7# $/.)$0.# @$)

x #&3=7*9#7 B  !"#$% &'(')*)*) (+, -*.*/0' 12'3/'0'4 5/6 &$,7 )82&' *9*, A

%.#$0$)1

G'.) x #&3=7*9 @$) B *+,-./ =7@7#9#9# @$) <9'9047 #&3=7*9 $*.A *+,-./0.)$#

%.#30$3 =7#949 (<7)9#27A @( #&3=7 B <. %.#3 &07# 8.) *+,-./ =7@7#9#9# %7

@$) <9'9047 #&3=7*9 &07273=9)1

)"*+$* %&'(',' :+, x )82&' *)*) (+, B  !"#$% &'(')*)*) (+, -*.*/0' )82&' *

8/0' * +%+) #$,$2/+ ;$ -$&$,/+ 28<6/4 x )82&' *)*) 280<6/62/', &'(')*)' '+& =$,

2!0$)+) B -$ '+& =$, 2!0$-/$ 2$ +<0$ +9+,>

 ! " # $% H+,-.2$# <9'9047 #&3=7*9 =7#949#%7# 8.4.# -:)+0+)1

-.!+# %&'('%' I.) *+,-./ :,.0 &07)73A @$) *+,-./ =7@7#9 &0%('(#%7#A <(5

37)9%73$ =7#94%7  !"#$% &'(')* <.)$#.  !"#$% 3&#(07)73 @$) *+,-./$# <9'9047

#&3=707)9 =7#9407#7@$0$)1

)"*+$* %&'('&' :+, x )82&' *)*) (+, S  !"#$5+)+) (+, -*.*/0' )82&' * 8/?

0' * +%+) #$,$2/+ ;$ -$&$,/+ 28<6/4 x )82&' *)' -'2*) '-') ;$ S 9$) 9'=' +)5$

8/') (+, F  !"#$5+)+) ;',/*.*9*,>

 !"#$%

@$,$2/+.+A x #&3=7*9 S #$# @$) -*.*/0' )82&' * &0*(#1 B(x) 3&46(0(307)

*+,-.2$#$# 8.) :'.*$ $0. S *+,-.2$#$# 8.) :'.*$ 3.*$6=$'$#%.# J@3,1  !"#$"

 >1!1?KA S $0. B(x) *+,-./0.)$#%.# &0(67# *+,-./0.) 7$0.*$#$#  !"#$"  >1?1L

#$# ;7)*7<9407)9#9 *7'07%9'9 7C7/93=9)1 M 870%. @( $3$ *+,-.2$# .# 3+/+3 +*=

*9#9)9 J.3+* 5 *(CK ;7)%9)E @(#7 F %$<.0$41 B(x) ⊂ F &0%('(#%7# F *+,-.2$

x #&3=7*9#7 <739#*7)1



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

 !"!#$%&%' #$%&'($ )*+%+, S -$( -+.+ '(/$ )*+( 0$ x (),1+&2(+ 3+,2(&+3+(

4'% F &567$/' 0+%&+ S ⊂ F 0$ B(x) ⊂ F )*8%9 :($%;$  <9!9= 7$%$>'(/$?

S 3$ +'1 .$% ,5;$ B(x) '( .$% ,5;$&'3*$ ,$&'@;$, 6)%8(-+-2%9 A8 -8%8;?

x (),1+&2(2( S 'B'( 4'% ()&)$*+ ,-."+/) )*;+&2(2 7$%$,1'%'%9

 !"#$" %&'('(' 0%# "-1-$-2%. 34+(5+ 6%# /748!9 "+6+,),), ()&)$*+ ,-."+$+:

#),5+, -$3;+, .7*! .+1+$)5)#<

 ! " # $% #+(2; 7$%$>'(/$ B &567$B 1+4+(2(2( 32>2*;+ (),1+*+%2 ,5;$&'

⋂

B∈B

B̄

-'% 0$ 48 ,5;$ C#<D +,&'3);8 7$%$>'(/$ ,+E+*2-2%9

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

 9 A'% X ,5;$&' 56$%'(-$ T1 0$ T2 1)E)*)F'*$%' 0$%'*'3)%9 T1 1)E)*)F'&'('(

T2 -$( -+.+ '(/$ -),8*8 )*;+&2 'B'( 7$%$,*' 0$ 3$1$%*' ,)@8*? T1 1)E)G

*)F'&'($ 7H%$ 3+,2(&+, )*+( .$% &567$/'( T2 3$ 7H%$ -$ +3(2 (),1+3+

3+,2(&+;+&2-2%9 IH&1$%'('69

=9 f : X → Y J)(,&'3)(8 4'% x ∈ X (),1+&2(-+ &5%$,*' )*&8(9 x (),1+&2 X

56$%'(-$,' 4'% B &567$B 1+4+(2(2( 4'% 32>2*;+ (),1+&2 '&$ f(x) (),1+&2
Y 56$%'(-$,' f(B) /748!9 "+6+,),), 4'% ()&)$*+ (),1+&2-2%9 IH&1$%'('69

<9 A'% (X,T ) 1)E)*)F', 86+32(-+ .$% .+(7' 4'% x (),1+&2(2( 4515( ,);G

@8*8,*+%2(2( )*8@18%-8>8 B(x) +'*$&'('( 4'% &567$B )*-8>8(8 4'*'3)%869

B(x) ,);@8*8,*+% +'*$&'('( .$% S(x) 1+4+(2(2( B(x) &567$/'('( 4'%

1+4+(2 )*-8>8(8 7H&1$%'('69

!9 X 4)@ )*;+3+( 4'% ,5;$ 0$ x ∈ X )*&8(9

M = {M : x ∈ M, M ⊂ X}

+'*$&'('( 4'% +@,2( &567$B )*-8>8(8 7H&1$%'('69

K9 X &)(&86 4'% ,5;$ )*&8(9 X 'B'(-$ 15;*$3$(*$%' &)(*8 )*+( 4515( +*1

,5;$*$%'( )*8@18%-8>8 +'*$('( 4'% &567$B )*-8>8(8 7H&1$%'('69 A8(8

&';7$*$%*$ 7H&1$%'%&$,?

F = {A : A ⊂ X, A &)(*8}

+'*$&' 4'% &567$B1'%9 IH&1$%'('69



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

#$ F %&' G (%&'&')% X *+')%,-' %.% /*+0'1 %/'2 34 /*+0'1&')%, 5)6(. 78'&')%,9

-', 5&4:(, H (%&'/% -' X .*;'/% *+')%,-' 3%) /*+0'16%)$ <.% /*+0'=%,

5)6(. 78'&')%2

H = {H : H ∈ F >'H ∈ G }

(%&'/%-%)$

?$ F %&' G (%&'&')% X *+')%,-' %.% /*+0'1 %/'2 34 /*+0'1&')' (%6 .():@&@.&@

.*;'&')%, %.%:') %.%:') ()(.'/%6&')%,-', 5&4:(, L (%&'/%A B(,%

L = {F ∩G : F ∈ F >'G ∈ G }

(%&'/% X .*;'/% *+')%,-' 3%) /*+0'1 5&4) ;4C D'-',C

E$ (X,T ) 65F5&5G%. 4+(B@,-( T (1@. .*;'&') (%&'/% 3%) /*+0'1 6(3(,@ %/'2

H().&@ %.% ,5.6(/@,@, 3%)3%)&')%,-', (B)@. .5;:4&4.&()@ >() 5&(;(+$ I%;9

0'&')&' (1@.&()/(.2

[x, y ∈ X, x 6= y] =⇒ [[(A ∈ B(x)) ∧ (B ∈ B(y))] ⇒ A ∩ B 6= ∅]

5&4)$

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

 !"#$ %&'('%' f : X → (Y,T ) H5,/%B5,4 %&' X .*;'/% *+')%,-' 3%) S

/*+0'=% >')%&;%: 5&/4,$ J8') 3%) y ∈ Y ,5.6(/@ f(S ) /*+0'1 6(3(,@,@, 3%)

&%;%6 KB( -( B@8@&;(L ,5.6(/@ %/'2 y ,5.6(/@,( f H5,./%B5,4,4,2 S B' 07)'2

3%)  !"!# $%& '& %()( "&* +,-#&.('(/2 -',%&%) >'

lim
S

f = y

/%;0'/%B&' 07/6')%&%)$ S /*+0'=%,%, 3'&%)6%&;'/% 0')'.;'-%8% +(;(,2 .@/(=(2

lim f = y

B(+@&(3%&%)$

)"*+$* %&'('%' 0!/ y ∈ Y +,-#&.(+(+ S %1 23/1 f 4,+-.!%,+5+5+ 6!/  !"!#

+,-#&.( , "&.( !7!+ 21/1- ! 81 %1#1/ ! -,95 : y +!+ Y !7!+'1-! ;1/ V -,"95 5<

)5+& -&/9( (- f(S) ⊂ V , &=&- 91-! '1 6!/ S ∈ S ->"1.!+!+ 8&/ ()('(/:-! 65:

[S3] 21/1)!+=1 f−1(V ) ∈ S , "&.(+& 19'1)1/'!/?



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

 ! " # $%  !"#$"  "#$# %&' ()*+,#

 !"#$" %&'(')'  !" y ∈ Y #$%&'()#)# S *+ ,-"+ f .$#%(!*$#/#/# 0!"

*)1)23' #$%&'() $23'() !4!# ,+"+%2! 5+ *+&+"2! %$6/27 y #!# Y !4!#8+%! 9+" V

%$36/2/1/#' 5+ 9+" S ∈ S %:3+(!#+ %'"6)2)% f(x) ∈ V $2';'% 6+%!28+ 0!"

x ∈ S #$%&'()#)# 5'"2)1)8)"<

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

 !"#$" %&'('&'  !" f : X → (Y,T ) .$#%(!*$#/ !2+ X %:3+(! :=+"!#8+ 0!"

S (:=,+;! 5+"!2(!#< >6'1)8'%! !%! -=+2!% +68+1+"8!"?

./0 y ∈ Y '1*2+3) S 4& 56,& f '/' 7/, 4)8)9:+ '1*2+3)%),#

.//0 X ;<&,/'%& S %&' %+=+ /'>& 19+' 649& 7/, F 3;<5&>/ ?+,%), */ y '1*2+3)

F 4& 56,& f '/' 7/, 9/:/2 '1*2+3)%),#

 ! " # $%

*+, ⇒ *++,-  !"#$"  "#@#- 5&,&8/'>& =&, V ∈ B(y) /(/' f−1(V ) *;:&3/ S

'/' =&, *;:&3/49& *&3/A2/8/'%&' B(y) *1:AB9B*9+, 3;<5&>/'/' f−1(B(y)) 2&,3
,&3:/ X ;<&,/'%& 7/, 3;<5&( 2+7+')%), .7*<#C,179&:  "#"# . 00# D =+9%& X

;<&,/'%& 7B'B' %18B,%B8B 3;<5&( /9& S 3;<5&>/'%&' %+=+ /'>& 19+' 7/, F

3;<5&>/ ?+,%), .6,'&8/'E /*/3/'/' &*;3F) .3BG0 +9)'+7/9/,H  !"#$"  "#-#!0# IB

%B,B:%+ C,179&:  "#"# .-00 5&,&8/'>&E y '1*2+3) S 3;<5&>/'& 56,& f '/'

7/, 2!3!& #$%&'()8)"#

*++, ⇒ *+,- Y ;<&,/'%& f(S ) 3;<5&( 2+7+')')' %18B,%B8B Y 3;<5&>/E

f(F ) '/' %18B,%B8B H 3;<5&>/'%&' %+=+ *+7+%),# J+,3+4):):)< 5&,&8/'>&

H 3;<5&>/ y 9/:/2/'& 4+*)'3)41,H 1 =+9%&  !"#$"  "#$#" 5&,&8/'>&E y '1*2+3) Y

'/' 7/, 4)8)9:+ '1*2+3) 19+>+*2),# IB /3&E %&!'$  "#@# 5&,&8/'>&E y '1*2+3)')'

S 4& 56,& f '/' 7/, *)1)23' #$%&'() 19:+3) %&:&*2/,#

 !"#$" %&'('.'  !" f : (X,T ) → (Y,V ) .$#%(!*$#/ 5+"!2(!#< f .$#%(!*$@
#/#/# 0!" x ∈ X #$%&'()#8' (:"+%2! $23'() !4!# ,+"+%2! 5+ *+&+"2! %$6/27 X

:=+"!#8+%! 9+" S (:=,+;! !4!# S → x $28/1/#8' Y :=+"!#8+ f(S ) → f(x)
$23'()8)"<

 ! " # $%

A+"+%2!1!? X ;<&,/'%& S → x 19+' 7/, S 3;<5&>/ +9+9):# Y /(/'%& f(x)
'1*2+3)')' 7/, V *1:AB9B8B'B %;A;'&9/:# f 3;,&*9/ 19%B8B'%+' f(W ) ⊂
V 19+>+* A&*/9%& X /(/'%& x '1*2+3)')' 7/, W *1:AB9B8B ?+,%),# W ∈ S



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

#$%&'&(%)( V ∈ f(S ) #$)*)'+ ),)-+./+01 2& f(x) (#./)3+(+( .#45&$&.$)0

36789*:(:( f(S ) (:( %#'&0%&'& 36789-/9( %);) .)<) #$4)3+ %949./:0= >)(:

f(S ) → f(x) %:01
 !"!#$%&%' S 36789*: >90:(9? @79$ #$)0).? B(x) .#45&$&.$)0 36789*:(: )$)A

$+41 B(x) → x #$%&'&(%)(? B)03)>+4+4+7 8909':(*9? f(B(x)) → f(x) #$)A

*)./+01 2& %&0&4%)?  !"#$"  C1D1 8909':(*9? f(x) (#./)3+(+( ;90 V .#45&A

$&'&() .)05+$+. f−1(V ) ∈ B(x) #$)*)./+01 2& :39? f (:( x (#./)3+(%) 3609.$:

#$4)3+ %949./:01

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

 1 2:0 X /#,#$#E:. &7)>+(%) B90:$9( <:0 x = (xn) %:7:3:(:

x : N → X; ∀ n ∈ N :-:( x(n) = xn

F#(.3:>#(& #$)0). /)(+4$)4+5/+.1 2& x F#(.3:>#(&(&( (#)*+!" ,-./!*%(9

8@09 $:4:/:(:(? (xn) %:7:3:(:( $:4:/:(%9( <)5.) <:059> #$4)%+'+(+ 8@3/9A

0:(:71

"1 y ∈ Y (#./)3+ f : X → (Y,T ) (&( X 6790:(%9.: <:0 S 36789*:(9 8@09

$:4:/ G>) %) >+'+$4)H (#./)3+ #$3&(1 I@3/90:(:7 .: S 36789*: :(*9$%:.-9

B9 T /#,#$#E:3: .)<)$)5/+.-) y (#./)3+(+( $:4:/ G>) %) >+'+$4) (#./)3+H

#$4) (:/9$:': <#7&$4)71

C1 2:0 F#(.3:>#(&( <:0 36789*9 8@09 <6/6( >+'+$4) (#./)$)0+(%)( #$&5)(

.649(:( G<#5 #$)<:$:0H .),)$+ #$%&'&(& 8@3/90:(:71

J1 2:0:(*: 3)>+$)<:$49 K.3:>#4&(& 3)'$)>)( (X,T ) /#,#$#E:. &7)>+(+( <:0

A ⊂ X )$/ .6493: B90:$:>#01 x ∈ Ā #$4)3+ :-:( 8909.$: B9 >9/90$: .#5&$ A

.6493: :-:(%9 x @'93:(9 >).+(3)>)( <:0 (xn, (n ∈ N) %:7:3:(:( #$4)3+%+01

I@3/90:(:71

!1 X .6493: :-:(%9 (xλ), (λ ∈ Λ) )'+ B90:$3:(1 L90 ı :-:( Fı = {x :  ≥
ı} .6493: /)(+4$)(+>#01

G)H F = {Fı : ı ∈ I} ):$93:(:( X .6493: 6790:(%9 <:0 36789- /)<)(+

#$&5/&0%&'&(& 8@3/90:(:71

G<H xı → p ⇔ F → p #$%&'&(& 8@3/90:(:71



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

#$ F ⊂ P(X) %&'()* +,-,./ 0)123%2.$ F &')12.4) � -,5/.+/%/ ,6,5/4,72 (2-2

+,./83,./9:1;

U � V ⇔ U ⊆ V

<,= (F,�) %2%+)82.2. +27)3 %/1,3/ -21 %2%+)8 :34>5>.> (?%+)12.2'$

<-= @)1

(xU)U∈F ∈ ΠU∈FU

?5)%2.2. X 2*2.4) (xU)U∈F ⊂ X ,5/./ -)3213)4252.2 (?%+)12.2'$

<A= B> 6)7234) %)*23). C)1 (xU)U∈F ⊂ X ,5/ 2*2.

F → p ⇔ xU → p

:34>5>.> (?%+)12.2'$

D$ (X,T ) +:E:3:F27 >',9/./. -21 A ⊂ X ,3+ 7&8)%2 0)12329:1$

<,= x ∈ Ā :38,%/ 2*2. ()1)732 0) 9)+)132 7:6>3 A 7&8)%2 2*2.4) x ?5)%2.)

9,7/.%,9,. -21 (xλ), (λ ∈ Λ) ,5/./. :38,%/4/1$ G?%+)12.2'$

<-= H>7,1/4,  !" 9)12.)  #$%$ 7:.>3>1%, .) :3>1I

<A= x ∈ Ā :38,%/ 2*2. ()1)732 0) 9)+)132 7:6>3 P(A) 2*2.4) x ?5)%2.)

9,7/.%,9,. -21 F %&'()A2.2. :38,%/4/1$ G?%+)12.2'$


