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

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

 !"/ 01%2,3-,31

 # $%& X '()(*(+%, -./0123/ 45&%*52 6%& x = (xn) 3%.%7%2%

x : N → X; ∀ n ∈ N %8%2 x(n) = xn

9(2,7%0(2- (*/&/, '/21:*/:1;'1,# $- x 9(2,7%0(2-2-2  !"#$%& '()*%#+25

<=&5 *%:%'%2%2> (xn) 3%.%7%2%2 *%:%'%2352 6/;,/ 6%&;50 (*:/31?121 <=7'5&%2%.#

 !"#$% Sn = (xk)n>k (*:/, @.5&5 A&5BC5' 7@.<5B%2%2 6%& '/6/21 F =
{Sn : n ∈ N} 3%&# D/2% (xn) 3%.%7%2%2 :@:,@2 6@'@2 ,-0&-,*/&123/2

(*-;/2 ,@:5*5& E3%.%*5&F3%&# (X,T ) '()(*(+%7%25 <=&5 x 2(,'/71212 ,(:;-G

*-,*/& '/6/2121 E05&5* '/6/2F S(x) %*5 <=7'5&5*%:# $-2/ <=&5>

xn → x ⇔ (∀B ∈ S(x))(∃n0)(n0 < n ⇒ xn ∈ B)

⇔ (∀B ∈ S(x))(∃S0 ∈ F )(S0 ⊂ B

⇔ F → x

(*-&# x 9(2,7%0(2 (*/&/, 3@;@2@*@&75> x(Sn) = Sn (*/B/?123/2> 0-,/&13/,%

8=.@:5 %23%&<52%&#

"# y ∈ Y 2(,'/71 f : X → (Y,T ) 2-2 X @.5&%235,% 6%& S 7@.<5B%25 <=&5

*%:%' E0/ 3/ ,/)*/:/F 2(,'/71 (*7-2# H=7'5&%2%. ,% S 7@.<5B% %2B5*3%,85

45 T '()(*(+%7% ,/6/*/;'1,8/ y 2(,'/71212 *%:%' E0/ 3/ ,/)*/:/ 2(,'/71F

(*:/ 2%'5*%?% 6(.-*:/.#

 !"#$% limS f = y ⇔ B(y) ⊂ f(S ) 3%&# I@.<58 %2B5*%&75> =&25?%2> S ⊂
S1 %75 B(y) ⊂ f(S ) ⊂ f(S1) ⇒ limS1

f = y 81,/&#

J5&7%25 (*/&/,> T 05&%25 3/C/ ,/6/ 6%& T1 '()(*(+%7%2% /*1&7/,> B1(y) ⊂
B(y) ⊂ f(S ) ⇒ limS f = y 81,/&#

!# $%& 9(2,7%0(2-2 6%& 7@.<5B5 <=&5 6@'@2 ,/)*/:/ 2(,'/*/&123/2 (*-;/2 ,@G

:52%2 E6(; (*/6%*%&F ,/)/*1 (*3-?-2- <=7'5&%2%.#

 !"#$% S /%*57% X @.5&%235 6%& 7@.<58 (*7-2 45 f : X → Y 9(2,7%0(2-

45&%*7%2# K/)/*1 ,@:5*5& /%*57%2%2 /&/,57%'% ,/)/*1 (*3-?-23/2

⋂
S∈S

f(S)
/&/,57%'% ,/)/*131&#

L# $%&%2B% 7/01*/6%*:5 M,7%0(:-2- 7/?*/0/2 (X,T ) '()(*(+%, -./01212 6%&

A ⊂ X /*' ,@:57% 45&%*%0(&# x ∈ Ā (*:/71 %8%2 <5&5,*% 45 05'5&*% ,(;-* A

,@:57% %8%235 x =?57%25 0/,127/0/2 6%& (xn, (n ∈ N) 3%.%7%2%2 (*:/7131&#

H=7'5&%2%.#

 !"#$% N25&:5   #"# 35 %7)/'*/231#

O# X ,@:57% %8%235 (xλ), (λ ∈ Λ) /?1 45&%*7%2# P5& ı %8%2 Fı = {x :  ≥ ı}
,@:57% '/21:*/210(&#
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"#$ F = {Fı : ı ∈ I} #%&'(%)%) X *+,'(% +-'.%)/' 0%. (+-1'2 3#0#)4

5&6736./686)6 19(3'.%)%-:

"0$ xı → p ⇔ F → p 5&/686)6 19(3'.%)%-:

 !"#$%

"#$ ;.50&',  !:!: "<$ /' 19(3'.%&/%:

"0$

xı → p ⇔ (∀B ∈ S(p))(∃λ0)(λ0 < λ ⇒ xλ ∈ B

⇔ (∀B ∈ S(p))(∃λ0)(λ0 < λ ⇒ Fλ ⊂ B

⇔ F → p

=: F ⊂ P(X) (+-1'2 3#0#)4 >'.%&(%): F +-'.%)/' � 0#84)34(4 #7#84/#*% 1%0%

3#)4,&#)4?5.@

U � V ⇔ U ⊆ V

"#$ (F,�) (%(3',%)%) 3%*'& (4.#&4 0%. (%(3', 5&/686)6 19(3'.%)%-:

"0$ A'.

(xU )U∈F ∈ ΠU∈FU " !:!$

98'(%)%) X %2%)/' (xU )U∈F ⊂ X #84)4 0'&%.&'/%8%)% 19(3'.%)%-:

"B$ C6 7'*%&/' ('2%&') D'. (xU )U∈F ⊂ X #84 %2%)

F → p ⇔ xU → p

5&/686)6 19(3'.%)%-:

 !"#$%

"#$ (P(X),⊂) (%(3',%)%) ?#)(4,#&4 ".'E'F%>'$G ?#)#& (%,'3.%(%- "#)3%H

(%,'3.%*$ >' 1'2%7&% "3.#)(%3%>'$ 5&/686 *5&#?B# 19(3'.%&'0%&%.: I5&#?4(4?&#G

06)6) 0%. #&3 (%(3',% 5&#) (F,�) 3%*'& "*4(,%$ (4.#&4 0%. (%(3',/%.:

"0$ U, V ∈ F %(' U ∩ V ⊂ U >' U ∩ V ⊂ V 5&/686)/#) F ?9)&'),%7 0%.

(%(3',/%.: J9)&'),%7 F (%(3',%)%) 98'&'.%?&' /#,1#&#)#) " !:= 98'(%

0%. #8/4.:

"B$ K)B'*% L.50&',/' ?#L4&/4:

M: (X,T ) 35L5&5N%* 6-#?4)4) 0%. A ⊂ X #&3 *+,'(% >'.%&%?5.:

"#$ x ∈ Ā 5&,#(4 %2%) 1'.'*&% >' ?'3'.&% *576& A *+,'(% %2%)/' x 98'(%)'

?#*4)(#?#) 0%. (xλ), (λ ∈ Λ) #84)4) 5&,#(4/4.: O9(3'.%)%-:

"0$ J6*#.4/#  !" ?'.%)'  #$%$ *5)6&6.(# )' 5&6.P

"B$ x ∈ Ā 5&,#(4 %2%) 1'.'*&% >' ?'3'.&% *576& P(A) %2%)/' x 98'(%)'

?#*4)(#?#) 0%. F (+-1'B%)%) 5&,#(4/4.: O9(3'.%)%-:
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#$% &'()*  +,+, -. /01$23$(-4,

#5% 6(.78.  +,+, -. /01$23$(-4,

#9% x ∈ Ā :.7/30/(, 6(9.;/ 0'7)-$;/(. 5.(<.7 '3$7$;= >.7 V ∈ B(x) /*/(
5/7 xV ∈ V 0.*.7.; {(xV ) : V ∈ B(x) $?4(4 '3)@2)7$348, &'(7$ 5)

$?-$(= FU = {xV : U ⊂ V } '38$; A<.7.= F = {FV : V ∈ B(x) 0A<B.*
2$5$(4(4 ;)7$348, F → x '3-)?) $*4;247, C >$3-. F (/( A7.22/?/ F

0A<B.9/ -. x (';2$04($ D$;4(0$D$9$;247,

E$7@42 '3$7$;= A ∈ F :. F → x '3$9$; 5/*/8-. 5/7 F 0A<B.9/ :$7

'30)(, F.7 U ∈ B(x) ;'8@)3)?) F 0A<B.9/(. $/2 ;A8.3.7/( >.75/7/D3.

;.0/@/7, C >$3-.

U ∈ B(x) ⇒ (F ∈ F ⇒ U ∩ F 6= ∅

⇒ (A ∈ F ⇒ U ∩A 6= ∅

⇒ x ∈ Ā

*4;$7,


