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A 4 B ⇔ ∃C(C ⊂ B) ∧ A ≈ C) /BC.B0

A 4 B  !" B < A ':,;"$ *!"$ "5 %&!%*2% (-!!%&1!%
%(;1$. ? $ &
 ':,;"$ *7
A 1#2 3+ B 1#2 3+/& / &454 "#$%# & 6+%7 2 9" +(-&-$. D( &
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A ≈ A +:%; < =9-+$ $,>?'-?-?. 098:(@:5:  !"#$%# #&; A&1+& A,B,C ∈ A B A ≈ BC$ B ≈ C 4-+787(7 C9%5969-:1; D9(:1+9(B f : A → B C$ g : B → C 00)34(.5&64(-9%: C9%+:%; E6-$65$B g ◦ f 0&-$,.$5& A +9( C 6$ 00) F+&%; G4-96:5:6-9
A ≈ C 4-7%H 69(& $,>?'-?-?. '()*$+(" *&; I4( 4-9%9.B A,B ∈ A C$ A ≈ B4-+787(7 C9%5969-:1; J&% f : A → B 00) 34(.5&64(7 C9% 4-9
9.@:%; E6-$65$B
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98:*; !"#$" %&'%'(' A 4(&41"'* 2*& +#-( 5%-1+ #6(&( f : P(A)→P(A) 75"+,*8/5"9

X ⊂ Y ⇒ f(X) ⊂ f(Y ) / M;N2!6(%*3*"( ,14*: 2*& 75"+,*/5" *,( f(T ) = T 5%1
1+ $(+*% ( 2*& T ∈P(A) +#-(,*<1& 0&= !"#$% J7 )($%1$ I90&@ O4.@9 D$4%$1&F(&( .?1$-$% 9&-$5& &'&( &39+$ $+&-1&,0&'&1&+&%;
S = {X |X ∈ P(A), X ⊂ f(X)} / M;P2.?1$-$% 9&-$5&(& @9(:1-969-:1; ∅ ∈ S 4-+787(+9( S 9&-$5& 04, +$8&-+&%;

T =
⋃

X∈S

X / M;Q2+&6$-&1; T .?1$5&(&( &5@$($( .4,7-7 598-9+:8:(: >)5@$%$
$8&*; R$%'$.@$(
X ∈ S ⇒ X ⊂ f(X)

⇒ X ⊂ T

⇒ f(X) ⊂ f(T )

⇒ X ⊂ f(T )

⇒
⋃

X∈S

X ⊂ f(T )

⇒ T ⊂ f(T )$-+$ $+&-&%; <659
T ⊂ f(T )⇒ f(T ) ⊂ f(f(T ))

⇒ f(T ) ∈ S

⇒ f(T ) ⊂ T+&%; ⊡
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)</C: +9,9 -/26)-)4 6'-.)&/&-)7B
(A ≈ B1 ⊂ B) ∧ (B ≈ A1 ⊂ A)⇒ A ≈ B " D:E3F5C5=/4/&/C: G5&-5FA2A2AC 6)&)</,
) f : A → B1 @) g : B → A1 ==' H1,7-/F1,*45&A,A, @5&4A<A,A -'F4)F)=/4/&/C: I/2(/B ',
)4/74)

A− T = g(B − f(T ))145
57 >)7/4() =/& T ⊂ A 54. 782)-/ 14(9<9,9 6'-.)&)
)</C: J)& X ⊂ A /?/, =/&
X̃ 782)-/,/

X̃ = A− g(B − f(X))(/F) .5,A245F54A2: +9&5(5,
X ⊂ Y ⇒ f(X) ⊂ f(Y )

⇒ (B − f(X)) ⊃ (B − f(Y ))

⇒ g(B − f(X)) ⊃ g(B − f(Y ))

⇒ (A− g(B − f(X))) ⊂ (A− g(B − f(Y )))

⇒ X̃ ⊂ Ỹ149& KF4)F-)B K,)&2)  D: :L 6)&)</,
)B
f̃ : P(A)→P(A)

X ∈P(A)⇒ f̃(X) = X̃H1,7-/F1,9,9, -5=/. =A&57.A<A =/& T ⊂ A 54. 782)-/ @5& 145
57.A&M F5,/
∃T ∈ P(A) ; T = f(T ) = T̃NF-5 =9

T = A− g(B − f(T ))1425-A ()2)7./&: K.) F5,(5, g(B − f(T )) ⊂ A 14(9<9,(5,B T 782)-/,/, /-.)*(/</2/C )>/.4/</ -5<45(A<A 6'&848&: O&.A7 .)1&)2/, /-P5.A,A .525245257 /?/,
h(x) =

{

f(x), x ∈ T

g−1(x), x ∈ A− T>)74/,() .5,A245,5, h : A→ B H1,7-/F1,9,9, ==' 14(9<9,9 6'&2)7 F).)
)7./&:+9 /-)B %)2), 6'&842)7.)(/&:⊡
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A,B,C ∈ A A0 A 4 B9 B 4 C *+,#&#(# A%1/%?%+'86 "# ,#1#8,% A ≈ B1 A0
B ≈ C1 *+%
%@ B0@4+,0 B1 ⊂ B 4+0 C1 ⊂ C @C80+014 A%1,'16 D?+0?/09 f : A→ B1A0 g : B → C1 $$. E*(@/4?*(+%1'('( A%1+'&'(' /.?+0?0$4+41456 F48,4 C2 = (g◦f)(A),4?0+486 C2 ⊂ C A0 g ◦ f : A → C2 $$. *+,#&#(,%(9 A 4 C 7'@%16 G*( *+%1%@$%&'()'('( '-.()(%!."(# *+,#&#(# -./)010+486 "#(#( 474(

(A 4 B) ∧ (B 4 A)⇒ A ≈ B <:;6;=*+,#&#(# -./)0180+4?456 H?/% $#(#( A%1+'&'(' <:;6I= ,0(> ?%(4 G
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B = {B |B ∈ A |B 4 S}%4+0/4(4 )%('8+%?%+'86 F48,4 4?4 /'1%+%8% )0*1084(4 @#++%(%1%@ S @C80/4(4 4?4/'1%+%?%+'8 A0 $.?+0
0 *+#B)#1,#&#8#5 4?4 /'1%+%(8'B /4/)084 (S,�) 4+0 -./)0102+486 Q01 x ∈ S 474(
Sx = {s | s ∈ S, s ≺ x},4?0+486 G*(1% J01 B ∈ B 474(

ψ(B) = min{x |x ∈ S, B ≈ Sx}@C80/4(4 )%('8+%?%+'86
A = {ψ(B) |B ∈ B}@C80/4 S (4( $*B *+8%?%( $41 %+) @C80/4,416 (S,�) (7( ),"'&, *+,#&#(,%(9 A@C80/4 !- #$5$# =%(-> 0+!7! /%J4L)416 "#(% ψ(D) ,4?0+486 T./)010
0&45 @4 D@C80/49 B (4( 0( @C7C@ .&0/4,416 T0170@)0(9 B ∈ B 474( ψ(D) � ψ(B) ,'16D?+0?/09 Sψ(D) ⊂ Sψ(B) *+%
%@)'16 "#1%,%(

D → Sψ(D) → Sψ(B) → B



 !"#" $%&'( )* $%&$(+ ,-.*'*/  !"#$%&'&()*+, -,+*.-,+.,/,%*#,+0 1*(*2 2, D � B #,+0 34 #5 D 2&(*6,%,%7 (S,�)6,68*(,%,% *% 2&/&2 $9*6, :)#494%4 ;$68*+,+0 B %,% 85%<(<%#5%7 D 2&(*6, 7
(B,4) 6,68*(,%,% *% 2&/&2 $9*6, :)4+0 3$=)*
*7 A %<% ?*+ 5)8 2&(*6,%,%  !"#$#" %& '(!(! )*+,-&- /<25+0 ⊡ !"# $%&'( )* $%&$(+ ,-./'/0@%&/&%
& -$)&(#* #:95) 65=<)5+< 85%<()5+2*% 24+#494(4A B"0 C 6,68*(,%, =*%,#*%#&'&%*),(D  !"#$%

0 = ♮(∅)

1 = ♮({0})

2 = ♮({0, 1})

3 = ♮({0, 1, 2})000 000 B"E0FC
r = ♮({0, 1, 2, · · · , r − 1})000 0003&8&% -4 2&(*)*+#*% :)4'5% 5,)*=* #:95) 65=<)5+ 2&(*6, #*(,' G* -4%4 ω ,)*;$68*+(,'8,2H =5%,

ω = {0, 1, 2, 3, . . . , n, . . .} B"E0IC#*(,'8,20 J,(#, 6:%)4 G* 6:%64A 2&(*)*+, 85%<()5=5-,),+,A0 !"#$ &'()(&( B"E0FC 6,68*(,%* 5,8 2&(*)*+#*% ?*+ ?5%;, -,+,6,%* *';&/)& :)5%2&(*=* '.!,/ "#0 7 #*%,+0 !"#$ &'()()( K:%)4 :)(5=5% 2&(*=* '.!'/1 "#0 7 #*%,+0 !"#$ &'()(*( B"E0IC ,)* -*),+)*%*% #:95) 65=<)5+ 2&(*6,%* *';&/)& :)5% 2&(*=*'*2-,*3(,(+ '.!'/1 2&(*7 #*%,+0 !"#$ &'()(+( K:%)4 =5 #5 65=<)5-,),+ 6:%64A -,+ 2&(*=* '*2-,*3(,(+ 2&(*7#*%,+0 L&(*%,% 6:%64A :)#494%4 G4+;4)5(52 ;*+*28,9,%#* '*2-,*3(,(+ '.!'/17#,=*
*9,A03,+ A 2&(*6,%,% 6:%)4 :)(56< #*(*27 85%<(< ;*+*9,%
*7 ω #:95) 65=<)5+ 2&(*.6,%* 5,8 -,+ n+ 65=<6< ,)* -,+*.-,+ *')*%*-,)(*6, #*(*28,+0 M=)*=6*7 -,+
f : n+ → A--$ #$%&'&(& G5+#<+0 N*+ m ∈ n+ $9*6,%,% f 5)8<%#52, +*6(,%, am ,)* ;$68*+*.),(H =5%,
f(m) = am



 !  !"#$ %&' ()*+") ,",- .#$/"/-"#$%&' ()*) )+,-+)$,
0 7−→ a0

1 7−→ a1

2 7−→ a2

3 7−→ a3''' ./0'/!1
n 7−→ an"#$%&' 2%&) 3456

A = {a0, a1, a2, a3, . . . , an} ./0'//1"#)
)-8,5' 2% 9%5%: "#9%;%&9)<A -=:6$>&>& 4;6#65> n+ 9";)# $)?,$,&,& 4;6#65>?#69):3)#)&:,@8,5' ("#)?,$,?#)< A -=:6$>&>& n+ 8)&6 4;6$> A)59,5< 96&>5'B>:9> C%&% 9)*) 36&6# "#)5)- 9=@=&6#>:' D;65 A $)?,#)C>#>5 $"&$%E C>5 -=:6>$6 A >#6 ω 9";)# $)?,#)5 -=:6$> C>56FC>5 6@#6&6C>#>5' G?#6?$6< ./0'/!1 6@#6:6$> *65
n ∈ ω >+>& 9=@=&=#9=;=&96<

A = {a0, a1, a2, a3, . . . , an, . . .} ./0'/ 1"#)
)-8,5' 2% 9%5%: "#9%;%&9)< A -=:6$>&>& 4;6#65> ω 9";)# $)?,#)5 -=:6$>&>&4;6#65>?#6 9):3)#)&:,@8,5' ("#)?,$,?#)A -=:6$>&>& 4;6#65>&>& $)?,$,< ω -=:6$>&>&4;6#65>&>& $)?,$, -)9)59,5' ./0'//1 A6 ./0'/ 1 96< 4E6# "#)5)-< 9):3)#)?)& -=:6#6F5>& 4;6#65>&>& C>565 9";)# $)?, "#9%;% 9=@=&=#656-< C% -=:6#656  !"#$#%# #&'%'$()"*%*$ 96 96&>5' !"# $%&'(%)*(*+ ,-./(/+2% -6$>:96 $)?,#)C>#>5 -=:6#65>& 86:6# 4E6#>-#65>&> 3456
6;>E' !"#!$ %&'('%' +#,-%#&'%'$ &'$ ()"* ' .*$ #%/ ()"*0' 1* 0#,-%#&'%'$2 !"#$% H"&#% *65 -=:6&>& )#8 -=:6#65> 96 $"&#% "#)
);,&9)&< C% 9%5%:)I)+,-8,5' G?#6?$6< 0#,-%#&'%'$ 03 0!4%!( 9%5%:%&% >&
6#6?6#>:' H)?,#)C>#>5 $"&F$%E C>5 A -=:6$> 9=@=&6#>:' ./0'/ 1 96-> 9=@=&=@#6
A = {a0, a1, a2, a3, . . . , an, . . .}?)E)C>#>5>E< A &,& *65*)&3> C>5 B )#8 -=:6$>&> $6+6#>:' B -=:6$>&6 )>8 4;6#65>&9):3)#)5,&,& .>&96J1 "#%@8%59%;% -=:6?6 α 9>?6#>:K ?)&>

α = {n |n ∈ ω, an ∈ B}-=:6$>&> 8)&,:#)?)#,:< α ⊂ ω 9,5' ω 9";)# $)?,#)5 -=:6$> >?> $,5)#, "#9%;%&9)&<
α &,& * ()5)( 6"' 7 89*0' A)59,5' 2%&% r0 >#6 34$8656#>:' H"&5)

B1 = (B − {ar0})



 !"#" $%&'(%)*(*+ ,-./(/+  !"#$%&'()( *$+$)&,(%- B1 #$%&'()& .(/ 01&,&2() *.%3.,.24)4) 5()*(',&2()()6 7,8+9/82*818 #$%&:& α1 ;& <8)8) &) #$=$# 01&'()& *& r1 *(:&,(%- >0:,&
& *&;.%&*&2'&#@ n+ 1 .*4%*.) '7)2.
Bn+1 = (B − {ar0 , ar1 , ar2 , . . . , arn})#$%&'()( &,*& &*&2(A-  !"# $%&'" ()*#+, 8:.24)
.@ <8 (+,&%( ('/&*(1(%(A #.*.2'$2*$2&<(,(2(A- B7,.:4'4:,.@ B #$%&'()& .(/ C&2C.)3( <(2 ak 01&'()&@ :8#.24*.#(:0)/&%,&@ &)=7# k+1 .*4%*. ;.2.<(,(2(A- >.+#. <(2 *&:(+,& B )() <$/$) 01&,&2()()8%.2.,.:.<(,(2(A- ⊡ !"#!$ %&'(')' -#& +./+01 *!"#/,/ +%2')%3,),& +./+01 3,& %)4 *!"#+, 5%&6'&7 !"#$% D&2(,&) '7)'8A #$%& A 7,'8)- A 6= ∅ 7,*818)*.)@ A )4) C&2C.)3( <(201&'()( '&=&<(,(2 ;& <8)8 a0 (,& 30'/&2&<(,(2(A- E7)2. A−{a0} #$%&'()*&) <(2 01&'&=(F <8). *. a1 *(:&<(,(2(A- >0:,&
& *&;.% &*&2&# {a0, a1, a2, . . . , an} 01&,&2()('&=%(+ 7,.,4%- A '7)'8A 7,*818)*.)@ C&2 n ∈ ω (=()

(A− {a0, a1, a2, . . . , an}) 6= ∅7,.
.#/42- G:,&:'&@ <8 '7)8)
8*.) *. <(2 01& '&=(F <8). an+1 *(:&<(,(2(A- A'7)'8A 7,*818). 302&@ <8 (+( ('/&*(1(%(A #.*.2 /&#2.2,.:.<(,(2 ;&  !"# $%&'"()*#+, 02%&'/
%9 '.:4,.<(,(2 '7)'8A
S = {a0, a1, a2, . . . , an, an+1, . . .}#$%&'()( #82.<(,(2(A- S #$%&'( '.:4,.<(,(2*(2- G1&,&2( A *.) '&=(,*(1( (=()@ S#$%&'()() A )4) <(2 .,/ #$%&'( 7,*818 .F.=4#/42- ⊡ !"#!$ %&'('(' A +./+01 3,& *!"#9 B +%2')%3,),& 3,& *!"# ,+# A ∪B 3,)#:,",

A *!"#+,/# #:;!
)!6!&7 !"#$% A∪B = A∪(B−A) *42 ;&  !"#!$ HI-"-H 3&2&1()
&@ (B−A) '.:4,.<(,(2<(2 #$%&*(2- G:,&:'&@ (+() <.+4)*. A ∩B 6= ∅ #.<8, &*&2'&#@ /&72&%() 3&)&,,(1(<7A8,%.:.
.#/42- >8 #.<8, .,/4)*. (#( .:24 *828% *$+$)&<(,(2(A- "012134 B '.:4,.<(,(2 '7)'8A <(2 #$%& ('&@
B = {b0, b2, b3, . . . , bn, . . .}:.A.<(,(2(A-  !"#!$ HI-"- 3&2&1()
&@ A )4) '.:4,.<(,(2 '7)'8A <(2

C = {a0, a1, a2, a3, . . . , an, an+1, . . .}.,/ #$%&'()( '&=&<(,(2(A- J(%*( <(2 f : A → A ∪ B K7)#'(:7)8 .+.14*.#( 3(<(/.)4%,.)%4+ 7,'8)L
f(x) =











an, x = a2n

bn, x = a2n+1

x, x ∈ (A− C)



 !"  !"#$ %&' ()*+") ,",- .#$/"/-#$%&'
& )*+,%-
-./ )/0/ 01 2$345/'$3 00* 0/+ 2$345/'$361+7 8$%&'959'%&: A ≈
A ∪B $%1+70'123245 B 5$3%1 0/+ 4,;- $%5137 B '/ 4&<5&'&3 5&'9%&0/%/+ 5$351= 0/+ D4,;-5/ 6,>,3-%/;7 ?1+&6&3

A ⊂ A ∪B ⊂ A ∪D'&=&0/%/+/=7 A→ A∪B @- A∪B → A∪D )*;;- 2$345/'$3%&3 0/+-A0/+A/B/3-$%61.136&3
A 4 (A ∪B) 4 (A ∪D)B94&+7 C'5& D781+1; )-+-./3
- A ∪D 4 A 69+7 8-;-4 4/

A 4 (A ∪B) 4 A69+7 E+F94: G
H+*6-+A?-+35F-/3 I-$+-;/36-3 A ≈ A ∪B $%1+7 ⊡ !"#$ %&'('%'  !"#$!%&$&' ()*+$+'&, -.,$/ 0!,+-&,&, %&$+1&*& -!"#$!%&$&' %&' ()2*+3&'4 !"#$% {Ai | i = 0, 1, 2, ..., n} &/%-5/3- &/F H-+Ai 4,;-5/3/3 5&'9%&0/%/+ $%61.131@&+5&'&%9;7 I-$+-; DJ7K7K )-+-./3
-: A0 ≈ A0 ∪ A1 6/+L '&3/ A0 ∪ A1 0/%->/;/5&'9%&0/%/+ 0/+ 4,;- $%&
&4F9+7 M/;6/ B = A0 ∪ A1 6-+5-4: &'39 6,>,3,>%-:
B ∪ A2 = A0 ∪ A1 ∪ A2 0/%->/;/ 6- 5&'9%&0/%/+ 0/+ 4,;- $%&
&4F9+7 ?1 -'%-;-6-@&; -6-+5-4

n
⋃

i=0

Ai0/%->/;/3/3 5&'9%&0/%/+ 0/+ 4,;- $%61.1 B94&+7 ⊡)*!+*, %&'('-'  !"#$!%&$&' -.,-/5 &(& ()*+,&, (!'0+5"+, 6!'7#*# -!"#$!%&$&'-.,-/5 %&' ()*+3&'4 !"#$% A = {a0, a1, a2, . . . , an, . . .} @- B = {b0, b1, b2, . . . , bn, . . .} 4,;-%-+/@-+/%5/37 A×B 4&+F-='-3 B&+<9;9393 *.-%-+/3/ &>&.96&4/ >-4/%6- 59+&%&'&%9;N
(a0, b0) (a0, b1) (a0, b2) (a0, b3) . . . (a0, bm) . . .

(a1, b0) (a1, b1) (a1, b2) (a1, b3) . . . (a1, bm) . . .

(a2, b0) (a2, b1) (a2, b2) (a2, b3) . . . (a2, bm) . . .

(a3, b0) (a3, b1) (a3, b2) (a3, b3) . . . (a3, bm) . . .   
(an, b0) (an, b1) (an, b2) (an, b3) . . . (an, bm) . . .   !"#$%& '()"*%#"+ ,")-"
A × B 4&+F-='-3 B&+<9;9393 0,F,3 *.-%-+/ 01 F&0%$6& '-+ &%;9> $%&
&4F9+7E+F94 01 F&0%$6&4/ 59+&%9 B/2F%-+/ 5&';&4 4$%&'69+7 ?1313 /B/3 '& I&0%$ DO7 6-'&<F9.9;9= )/0/ 4&+-%-;- 5&'9;939 41%%&3&0/%/+/= '& 6& F&0%$6& 5$% ,5F 4*>-6-:



 !"#" $%&'(%)*(*+ ,-./(/+  !"#$%&'(&) *(+,&- .&%/(/%0- .1,/2/-(/%0 34/%0-5/.0 16/(/%0 .&%/(/%0- *(+, #$%&#$'(&#&'7&'& 8&,(&'&($79
(a0, b0) 7−→ 0

(a0, b1) 7−→ 1

(a1, b0) 7−→ 2

(a0, b2) 7−→ 3

(a1, b1) 7−→ 4

(a2, b0) 7−→ 5:::;+ #&'7& '1-</70-/  !"#$% &'()*)" +'"#),- 5/-0(0%: =*(&'
& #/40(5060 2080) 8+#&'7& ?/,(/,<0%7/@ '1-</70) A×B .&%</4'/- A&%B$7$ 0(/ ω 5*6&( #&'$(&% .37/#0&%&#$-5& 80%/C80% 80% /,(/7/ .+%&%: D E&(5/ A×B .&%</4'/- A&%B$7$ #&'$(&80(0%80% .37/50%: ⊡ !"#$ %&'(')' .!+/0!1-0-% 2$"234 &5,)0)%-" 2$"03 #!")2-"-" &!%#)4+)" 6!%7/,/2!+/0!1-0-% 2$"234 1-% &5,)8-%9 !"#$% {Ai | i = 0, l, 2, ..., n} &0(/#0-0- E/% Ai .37/#0 2!+/0!1-0-% 2$"234 80%.37/ *(#+-:  !"#!$ FG:H:I +'&%$-
&B = A0×A1 .&%</4'/- A&%B$7$-$- #&'$(&80(0%#*-#+4 80% .37/ *(5+6+-+ 80(0'*%+4: J'-$ 53,3-3,(/)B1 = B×A2 = A0×A1×A3.&%</4'/- A&%B$7$ 5& #&'$(&80(0% #*-#+4 80% .37/ *(&
&.<$%: ;+ /'(/70 n ./4</.%&%(&%#&.) K37/ L&%$7 M(./#0-/ 21%/)
n
∏

i=0

Ai.&%</4'/- A&%B$7$-$- #&'$(&80(0% #*-#+4 80% .37/ *(5+6+ 21%3(3%: ⊡ !"#$ %&'('(' Q %!2+$")0 2!+/0!% &5,)2- 2!+/0!1-0-% 1-% &5,)8-%9 !"#$% N-
/ 80% 21#</%07 <&-$7(&'&($7: x 0(/ y E/%E&-20 0.0 <&7#&'$ *(#+-:O6/% x 0(/ y <&7#&'$(&%$-$- 1 5/- 8&,.& *%<&. 81(/-0 '*.#&) 8+-+ < x, y >= 1#072/#0'(/ 8/(0%</(07:
A = {(x, y) |x, y ∈ ω, y 6= 0, < x, y >= 1}.37/#0-0 53,3-/(07: A ⊂ ω × ω *(5+6+ &B&A$.<$%: N'(/'#/) A #&'$(&80(0% 80%.37/50%: J'%$
&) A .37/#0

{(x, 1) |x ∈ ω}.37/#0-0 .&B#&5$6$-5&-) #*-#+4 80% .37/50%: ;+ 0.0 #*-+A<&- ω 4 A 4 ω A$.&%P'&-0 A #&'$(&80(0% #*-#+4 80% .37/50%: Q0750 B*40<0R %&#'*-/( #&'$(&%$ Q+ S/-/2&<0R %&#'*-/( #&'$(&%$ Q− 0(/ 21#</%/(07: T*-%&
f : A→ Q+, f(x, y) =

x

y



 !"  !"#$ %&' ()*+") ,",- .#$/"/-#$%&'&(&%& )*((+*,*+-(. /0%0% 11$ 2+#030 *4*5-6)-7. 8,+9,:9; Q+ ≈ ω #-7.8)9 ,*%#*% x→ −x 1<79=1<7 9'+9(9:<%#9% >$7&+91<+9
93< ><1< Q+ ≈ Q− #-7.
Q = Q+ ∪ {0} ∪Q−2+#030%#*%;  !"#$ @A.B.@ 0,*7-%
* Q 7*:,2%9+ :*,-+*7 6&(9:<%<% :*,-+*1<+<7 :2%=:0C 1<7 6&(9 2+#030 >$7&+&7. ⊡ !"#!$ %&'(')'  !"#$!%&$&' (!"#)! (!"#$!%&$&' *+,-$-'&. %&$-/&,& (!"#$!%&$&' %&'*+,-)&'0 !"#$%D2%05 @A.B.@ #&'&%&7:96; ,*+%-C :*,-+*1<+<7 :2%:0C )*%9 :*,-+*1<+<7 6&(9+97<%1<+9'<(<%<% :*,-+*1<+<7 2+#030%0 >$:)97(9(<C ,9)9
96)<7. /0 62'0+0 :*3+*,*%6&(9+97 A0, A1, A2, . . . , An, . . . 2+:0%. E<(#<

Bi = Ai −
⋃

j<i

Aj (i = 0, 1, 2, 3, . . .)6&(9+97 #<C<:<%< )*%-(+*,*+-(. /0 '96<+#9 )*%-(+*%*% {Bi | i ∈ ω} *<+9:<%<% *,7-6F9
⋃

i∈ω

Bi =
⋃

i∈ω

Ai2+#030 *5-6)-7. %&!'&( @A.B.@ >9793<%
9; G97 i ∈ ω <5<% Bi 6&(9:< (!"#$!%&$&' 1<76&(9#<7. E0 G*+#9; :2%+0 ,* #* :2%:0C 2+0'0%* >$79; :-7*:-,+*;
Bi = {bi0, bi1, bi2, . . . , bin}

Bi = {bi0, bi1, bi2, . . . , bin, . . .},*C*1<+<7<C. E<(#< 1<7
f :
⋃

i∈ω

Bi → ω × ω, f(bij = (i, j)H2%6:<,2%0%0 )*%-(+*,*+-(. /0%0% 1<79=1<7 1<7 H2%6:<,2% 2+#030 62+*,
* >$:)9=7<+91<+<7. 8,+9,:9
⋃

i∈ω

Bi 4 ω#-7I ,*%< 10 1<+9'<( :*,-+*1<+<7 1<7 6&(9#<7. ⊡ !"#!$ %&'('*' 1-'&,$-'& (!"#$!%&$&' %&' *+,-"- !&2 3$!. %+2+. (3.$4 )&5&$-'&.*+,-(& (!"#$!%&$&' %&' *+,-)&'0 !"#$% J97<+9% :*,-+*1<+<7 6&(9,9 A #<,9+<(. D*1<) 1<7 n :*,-:- *+-%#-3-%#*;)97<(+97< A #*% *+-%*% n=:-7*+- 1&)&% $39+97<% 2+0')07#030 6&(9,<
∏

i∈ω

Ai, Ai = A, (i = l, 2, 3, ..., n)



 !"#" $%&'%( )*+,(*&  !"#$%&'()$ *+,+-'&'.',/ 0'1)' n *' -232( 45(&6 4+*7&+. 2,$.'()$ %+*)7.)78717, ,+91+(: +*(7 *5&&+: -232( 45(&6 )','&$.'( %21$4'(' $&)$ $)$-'&'.',/ ;6 %21$*'
S =

⋃

i∈ω

(

n
∏

i=1

Ai

)#$%&'()$ *+,+-'&'.',/  !"#$ <"/=/ >$.$8'(
$: -6 '@+)$)$ A+.+(3$, 'B'()$ -6&6(+(
Πni=1Ai %+.3$,*$( B+.A71&+.7 4+*7&+-'&'. -'.$. %21$)'./ %&!'&( <"/=/C >$.$8'(
$:4+*7&+-'&'. 4+*7)+ 4+*7&+-'&'. %21$&$.'( -'&$#'1' 4+*7&+-'&'.)'./ D5&+*74*&+ S %21$4'4+*7&+-'&'. -'. %21$)'./ ⊡ !"#$ %&'(')'  !"#$!%&$&' %&' !$(!%)*)+ ,$-.!+ %/0/+ 1)$&2)$)' 1/2)3& 3!"#$!4%&$&' %&' 1/2)*&'5*+!,+- %&'('&' 6)%&'3)$ 3!"#$!' 1/2)3& 3!"#$!%&$&' %&' 1/2)*&'5 !"#$% E+14+*7 %+34+*7&7

anx
n + an−1x

n−1 + an−2x
n−2 + · · ·+ a1x+ a0#$%&'()$%' A5&'(51&+.7( %F%2 5&+( %+.1+#7% 4+*7&+.+ 
)%&'3)$ 3!"#$!' )'*5.6,/G+4*5($& 4+*7&+.7( -'. +&3 %21$4' 5&)686()+(: Z 3+14+*7&+. %21$4' 4+*7&+-'&'.%21$)'./ H*&$*4$: %&!'&( <"/=/I >$.$8'(
$: *6%+.7)+%' >'-' *+,7&+-'&$( -232(A5&'(51&+.1 %21$4' 4+*7&+-'&'./ ;'. A5&'(516( +(
+% 45(&6 4+*7)+ %F%2 5&+9
+87()+(:  !"#$ <"/=/J 6*+.7(
+: 4+*7&+-'&'. 3+($ A5&'(5(76( 4+*7&+-'&'. K45(&6L%F%&$.'('( 5&6#36.)686 %21$ 4+*7&+-'&'. -'. %21$)'./ ⊡*+!,+- %&'('.'  !"#$!%&$&' %&' 1/2)+&+ %/0/+ 3,+$- !$041/2)$)'&+&+ ,$-.0-'4*-8- !&$) 3!"#$!%&$&' %&' 1/2)*&'5 !"#$% MF, %5(646 4+*7&+-'&'. %21$ 5&+.+% ω )58+& 4+*7&+. %21$4'(' +&7.4+%:3$5.$1'( >$($&&'8' -5,6&1+,/ ω (7( N$. 45(&6 A +&3 %21$4'('( F8$&$.'(' %2B2%3$(-2*28$ )58.6 -'. 3$% #$%'&)$ 47.+&+*+-'&'.',/ H8$ 4+*747 n (n ∈ ω) 5&1+% 2,$.$

A: %21$4'('( F8$&$.'('(: )58+& 47.+)+: A = An = {a0, a1, a2, . . . , an} #$%&'()$%'47.+&+()787(7 O+.4+*+&71/ A = An %21$4'('( F8$&$.'(' (a0, a1, a2, . . . , an) 45(&6)','4'($ $#&$*$-'&'.',/ ;6 $#&$1$: ω (7( -232( 45(&6 +&3 %21$&$.' +'&$4'()$( 45(&6)','&$. +'&$4'($ -'.$9-'.)'./ E+-''
(a0, a1, a2, . . . , an) ∈

n
∏

i=1

Ai = ωn, Ai = ω*+,+-'&'.',/ %&!'&( <"/=/I >$.$8'(
$: -6 #$%'&)$%' 45(&6 )','&$.'( 5&6#36.)686%21$ 4+*7&+-'&'. 5&+
+%37./ ⊡ !"# $%&'%( )*+,(*& !"#" $%&%'()& *%+(,(P$.B$& 4+*7&+.7 %6.1+(7( *5&&+.7()+( -'.'4' O$ '&% %6.>6&+(+(7 D$)$%'() Q$4'1'*F(3$1')'./



 !"  !"#$ %&' ()*+") ,",- .#$/"/- !"#$ %&'('%' #$%&'()* %$&+*$,+( $-$.+/$01 23 45)*1.) %$617 '*$( 6), 8 $*902:)%1 ;1,  !"!#$%" 0)%1:1/1,<=> A 6= ∅ ?) A 6= Q > (a ∈ A) ∧ (b < a)⇒ b ∈ A@> (a ∈ A)∃a′ ∈ A : a < a′

A ∪ A′ = Q ?) A ∩ A′ = ∅f : R → R I'(0%1&'(D x < y ⇒ f(x) < f(y) '*$
$0 -)01*/) ?),1*1&',>
f I'(0%1&'(D(D( %2,)0%15*10 &),*),1(1( %$&+*$;1*1, ;1, 02:) '*D-9D,/D.D(DF4%9),1(15>K> L$&+*$;1*1, ;1, 02:)&1B ;1,;1,*),1(/)( $&,+0 %$&+*$;1*1, 9$() %$&+*$;1*1, 02E:)*),1( ;1*)-1:1 '*$,$0 &$5+(+5>M> A'.,D &$ /$ /25*): 25),1(/) $(
$0 %'(*D 9$() &+.+*:$ ('09$%+($ %$617%'(%D5 ;1, ('09$*$, 02:)%1 ?),1*1&',> CD 02:)(1( %$&+*$;1*1, '*/D.D(D ?)1I$/)(1( 0$,-+9+(+( /'.,D '*$:$&$
$.+(+ ;1, 4,()0*) F4%9),1(15>N> #$%&'()* %$&+*$,/$( F),3)* %$&+*$,+ 0D,:$(+( ;$-0$ ;1, &'*D 9'7'*'O10 &4(E9):/1,> P),1:*),1 ,$%&'()* %$&+*$, '*$( Q$D
6& /151*),1(1 D 1*) F4%9),)*1:>
,D 02:)%1 25),1(/)B $&(+ *1:19) F1/)( /151*),1 /)(0 %$&$( ;1, /)(0*10 ;$.+(E9+%+ 0D,D*$;1*1,> CD ;$.+(9+(+( /)(0*10 %+(+R$,+(+( '*D-9D,/D.D 02:) 5!/-!)3*6.)*/ 02:)%1/1,>G),3)* %$&+*$, 02:)%1 25),1(/) &'()*+*, -.#*/+*, -*/(+* 0! 12)+! 1-*):E*),1B /151*),1( $($*15/)( ;1*1()( 1-*):*),1 &$,/+:+&*$ 9$(+:*$($;1*1,> CD(D&$7:$&+ /)()&1(15>


