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

,2 "#$ !,"&"-,! 2X 3 4,' $5&6%7$8 "#$'$ &%%$&' "#$ 2,77,9-!1 +!.$'/"&!.-!1 ,2

"#-/ !,"&"-,!:

2N = {20, 21, 22, . . . , 2n, . . . }8

2N = {{20}, {21}, {22}, . . . , {2n}, . . . }8

-2 X = {a1, . . . , an}8 "#$! 2X = {{2a1}, . . . , {2an}}3

 " /$$6/ ", +/ "#&" "#$/$ 6-/"&;$/ &! =$ $&/-7> '$"-?$. '$2$''-!1 ", "#$

2,77,9-!1 .$?!-"-,!:
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2X = {Y : Y ⊆ X}.
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%'$-/$7>8 & 2&6-7>A ,2 &77 "#$ /+=/$"/ ,2 "#$ /$" X3
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"# $% &'($&)% #*+#

2∅ = {Y : Y ⊆ ∅} = {∅},

2{a} = {Y : Y ⊆ {a}} = {∅, {a}},

2{a,b} = {Y : Y ⊆ {a, b}} = {∅, {a}, {b}, {a, b}}.

- .+/$01 2{a,b}, $232 + .+/$01 {Y : Y ⊆ 2{a,b}}, &5%$%#% &. 67 %3#%2

"# %*&)08 '3 5&#38 #*+# +993+:+53 &. #*3 5)/'3: ! $5 #*3 5&#+#$&5 2X +5

%);;3%# #& %&/3'&81 #*+# #*$% 5&#+#$&5 &53:5% #*3 9&<3: &. #*3 5)/'3: !

&: %&/3 %3# &. 9&<3:% &. #*3 5)/'3: !2

-993+:+53 &. #*3 5)/'3: ! +5 '3 0+:$=38 :3.3::$5; #& #*3 5&#$&5 &.

#*3 %3# &. #:+5%.&:/+#$&5% &. &53 %3# $5#& +5&#*3: &: #& #*3 5&#$&5 &. #*3

*+:+#3:$%#$ .)5#$&5 &. + ;$(35 %3# +% <300 +% #& #*3 5&#$&5 &. %3# 9&<3: &:

%3# +:8$5+0 5)/'3:2

- %3# &. +00 #:+5%.&:/+#$&5% &. + %3# X $5#& + %3# Y $% 835&#38 '1 #*3 %1/'&0

Y X 2 >*3 .&00&<$5; 5&#+#$&5% +:3 3?)$(+035#@

f ∈ Y X , f : X → Y, X →
f

Y.

". V 835&#3% + )5$(3:%3, #*35 #*3 *+:+#3:$%#$ .)5#$&5 fZ &. + %3# Z

AZ ⊆ V )B $% 83=538 +% .&00&<%@
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fZ(a) =

{

1 $. a ∈ Z,

0 $. a ∈ V − Z.

C:&/ #*3 9&<3: #*3&:1 A#*3 #*3&:1 &. +:8$5+0 5)/'3:%B $# $% D5&<5 EF℄ #*+#

$.
=

X= m,
=

Y = n, <*3:3 m +58 n +:3 +:'$#:+:1 +:8$5+0 5)/'3:%, #*35

Y X = (
=

Y )
=

X = nm.

". X $% +5 +:'$#:+:1 %3# +58 Y = {0, 1}, #*35 #*3 9&<3: %3# 2X $% 3?)$9&#35#

#& #*3 %3# {0, 1}X 2 >*3:3.&:3

2X = 2
=

X =
({

0, 1
})

=

X
= {0, 1}X .

". <3 %)99&%3 #*+# V = X, #*35 #*3 %3# {0, 1}X $% + %3# &. +00 #*3 *+:+#3:$%#$

.)5#$&5% &. + %3# Z &5#+$538 $5 X2

)*+,-.!( ". X = {a, b}, Y = {0, 1}, #*35 Y X = {0, 1}{a,b} = {f1, f2, f3, f4},
<*3:3

f1(x) = 0

f2(x) = 1

}

.&: +:'$#:+:1 x ∈ {a, b},
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f3(x) =

{

1 !" x = a,

0 !" x = b,

f4(x) =

{

0 !" x = a,

1 !" x = b.

#$%& Y X = {0, 1}{a,b} =
(

{0, 1}
){a,b}

= 22 = 4
=

X .

#$% "'&)!*&+ f1, f2, f3, f4 ,-% )$% $,-,)%-!+)! "'&)!*&+ *" )$% +%)+ ∅.
{a, b}. {a}. {b}, -%+/%)!0%123
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?-*7 )$% @%;)*& "*-7'1, (x + y)n =
n
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xn−kyk "*- x = 1. y = 1 ;%
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= 2n. #$%-%"*-%. )$% &'7:%- 2X !+ %A',1 )* )$% &'7:%- *" ,11 )$%

+':+%)+ *" , +%) X3

B) ,& :% ,++'7%6 )$,) +*7% )-*':1%+ -%1,)%6 )* +%) )$%*-2 ,//%,- !" ;%

+/%,C ,:*') ",7!12 *" +%)+ *- ,:*') ",7!12 *" ",7!12 *" +%)+3 #$!+ !+ *&>

&%)%6 ;!)$ )$% ",) )$,) !& )$% *&+!*'+&%++ *" 7,&2 /%*/1% )$%-% ,-% );*

*&%/)!*&+ *" , +%) DE. F℄<

= !& 6!+)-!:')!0% +%&+% H+%)>)$%*-%)!I.

= !& *11%)!0% +%&+% H7%-%*1*9!,1I3

?*- %J,7/1%. !& 6!+)-!:')!0% '&6%-+),&6!&9 *" )$% &*)!*& *" , +%) , *&%>

%1%7&) +%) !+ !6%&)!5%6 ;!)$ !)+ %1%7%&)< ({a} = a, {{a}} = {a})3
4*7%)!7%+. )$% "%,)'-%+ *" */%-,)!*&+ *& &'7:%-+ ,-% %J)%&6%6 )* +%)>

)$%*-2 */%-,)!*&+3 ?*- %J,7/1%. )$%-% ,//%,- )$% "*11*;!&9 %A',1!)!%+<

2A ∩ 2B = 2A∪B , (A ∪ B) − B = A, B ∪ (A − B) = A,

:') )$% 5-+) *" )$%+% %A',1!)!%+ !+ 0,1!6 ;$%& A = B. )$% +%*&6 *&% ;$%&

A ∩ B = ∅. ,&6 )$% )$!-6 ;$%& B ⊆ A3
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"#$ %&'( )* +*,-*. %#$ /)00)1-*. '$%' &* '$34$ /)3 '%3$*.%#$*-*. %#$ 5*6

,$3'%&*,-*. )/ %#$ *)%-)* )/ 7)1$3 '$%8

9: inf(2X , 2Y ); sup(2X , 2Y ),

<: 2X ∩ 2Y ; 2X ∪ 2Y ; 2X − 2Y ; 2X −� 2Y ;

1#$3$ X = {a, b, c}; Y = {b, c, d}; &*, = −� = -' %#$ )7$3&%-)* )/ '>?6

?$%3- ,-@$3$*$8 (A −� B = (A − B) ∪ (B − A)),

 : 2{a} − {a}, 22{a}
− 2{a},

!: 2X ∩ 2V −X , 1#$3$ V = {a1, a2, . . . , an}; X = {a1, a2, . . . , an−1}.
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A9℄ C: D3>00; E: F)#&(-: G ,1H# 3HI*># 7)J�-&# LM-)35:  !"#$%!$#

&#%'(#%!$);  !; NO9 ; 9PPQ:

A<℄ C: D3>00; E: F)#&(-: G* & %$'% )*$3*-*. %#$ *)%-)* )/ %#$ '$%: *+,

+#-'. *#"'()#' 0'"#121)#' 34#25)'+.).;  "; F%5,-& R&%#$?&%-& SSS;

  O T; <UU :

A ℄ V: V>.&W&: X)1$3 '$% O 73)M0$?' 1-%# 5*,$3'%&*,-*. %#$ -,$&: *++#-'.

*#"'()#' 0'"#121)#' 34#25)'+.).;  "; F%5,-& R&%#$?&%-& SSS;  PO

!!; <UU :

A!℄ Y: Y53&%)1'(-; Z: R)'%)1'(-: 6'24)# (+2127)8 1>,: <; '$3-& RR;

%: <Q; X[\; [&3'L&1& 9P]]:


