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*),-$#)*-4) b G) %#;A;%2%4#%*% %-; &'$)#)*-4 ;)*, *),-$#)*-4) 5) s 5-7)#-$6

7%4-

b = {A|(∃λ ∈ Λ) (∃B ∈ Bλ) A = π−1
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5)&- ,%#; ;"8"#"L-4-4 &)45-,-7#) 3%8=$=4% )B-;;-*0



 !"! #$%&'( )*&*+*,-.-  ! 
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.%5% -&>*/>0#'#@%8: R 1#&/ /-$-&-=)1)5)5 3)0 /#3#5%6 R 78,0)52,() 37/75 #4%(

#0#&%(&#02%0:

"#/#9 ,(1,5 78,0)52,() <,0 (a, b) #4%( #0#&%@%5%5 π1 )827*7.7 #&/%52#()

/,01 0,1.) (a, b) #0#&%@%52#5 +,4,5 27*,9 ;, #4%( A1 *,0)2)2)0: A,58,0 -&#?

0#(6 27*,9 ,(1,5 78,0)52,() <,0 (c, d) #4%( #0#&%@%5%5 π2 )827*7.7 #&/%52#()

/,01 0,1.) (c, d) #0#&%@%52#5 +,4,5 9#/#9 ;, #4%( A2 *,0)2)2)0 BC,()& 4)8)5)8D: E

<#&2,6 3> F05,( )4)56 P 4#0$%. /-$-&-=)1)5)5 BG:  D )&, /#5%.&#5#5 #&/?/#3#5%6

278&,.2,() 27*,9 ;, 9#/#9 37/75 #4%( *,0)/&,0 #)&,1)2)0: E91# 3> #)&,6 278?

&,.2,() 1#&/ /-$-&-=)5)5 3)0 #&/?/#3#5% )2) B3(8: H05,( I: :ID: J&/?/#3#5&#0%

#95% -&#5 )() /-$-&-=) ,*)/ -&#'#@%52#56 )1/,5,5 *,9 4%(.%* -&>0:

 !"#$ %&'&(& R
n (1 ≤ n < ∞) H(&)2 >8#9% n /#5, (R,R) >8#9%5%5 4#0$%?

.%5# ,*)//)0:

Ri = R (1 ≤ i ≤ n) -&.#( 78,0,

R
n = R1 ×R2 × . . .×Rn

9#8#&%.: Ri 78,0)52,() 3)0 (ai, bi) #4%( #0#&%@%5%5 πi )827*7.7 #&/%52#() /,01

0,1.)6 3> #0#&%( 78,0)5, (>0>&#5

Ai = R1 × . . .×Ri−1 × (ai, bi)×Ri+1 × . . .×Rn

1)&)52)0)2)0: A> 1)&)52)0&,0 #)&,1) n?3-9>/&> H(&)2 >8#9%5%5 3)0 #&/?/#3#5%2%0:

K#3)) 3>5&#0%5 1-5&> #0#(,1)/&,0) #)&,1)

A = Πn

i=1(ai, bi), −∞ ≤ ai ≤ bi ≤ +∞ BG: LD

3)4).)52,() 1%5%0&% 9# 2# 1%5%01%8 37/75 n?3-9>/&> <7'0,&,0) -&>*/>0#'#(/%06 ()

3> R
n
H(&)2 >8#9%5%5 3)0 /-$-&-=) /#3#5%2%0:

)*+!, %&'&(& {(Xi,Ti) : 1 ≤ i ≤ n} /-$-&-=)( >8#9&#0%5%5 (X,P) 4#0$%.

>8#9%5% 27*75,&).: BG: !D >9#0%5'#6 P /-$-&-=)1)5)5 3)0 /#3#5%

B = {T1 × T2 × . . .× Tn | Ti ∈ Ti, i = 1, 2, . . . , n}

#)&,1)2)0:
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#$%&& %'($)$*& Ti $+,* *-./0/(&1&1 2/34& 5$ )$ %$6,4, 7-. Xi '6$50$(,18

)$1 9$(*0, $+,* *-./0/( :0$%&0&(; <47/0&*= +$(3,. '6$5,1$ $&7 2/( $+,* *-./=

)$&.$ +$(3$1 '6$50$($ $&7 $+,* *-./0/(&1 %&( *$(7/65/1 +$(3,., %&+&.&1)/ :08

.$5$%&0&(; >(1/?&1= )-60/.)/ $+,* %&( )&4* R
2
'6$5,1)$ $+,*7,(; @.$ %' )&4*

+$(3$1 '6$50$($ $&7 &*& $+,* *-./1&1 *$(7/65/1 +$(3,., :0$($* 5$6,0$.$6; A'

)$ BC47/(&5:( *& %&( +$(3,. '6$5)$*& $+,* *-./0/(= +$(3,. '6$5,1 7$%$1,1$

$&7 *-./0/(&1 %&+&.&1)/1 +:* 9$(*0, :0$%&0&(0/(;

 !"#$ %&'&(& A'1'10$ &0B&0& %&( '5$(, )$2$ 5$3.$* 5$($(0, :0$D$*7,(; E:18

4'6 7$1/ '6$5,1 +$(3,. '6$5,1)$= +$(3$1 '6$50$($ $&7 $+,* *-./0/(&1 4:14'6

*$(7/65/1 +$(3,., $+,* %&( *-./ :0.$5$%&0&( F%*6; G;H(:%0/.I;

)"*$+ %&'&,& A&( Z *-./4&1)/1 FJ;KI &0/ L/(&0/1 X +$(3,. *-./4&1/ %&( g

9:1*4&5:1' L/(&0.&M :04'1; z ∈ Z &+&1 g(z) = x = (×λ) ∈ X &4/=

πλ ◦ g(z) = xλ (λ ∈ Λ) FJ; NI

πλ ◦ g = gλ FJ; KI

)&5/0&.;

-*.#+. %&'&(& g  !"#$#%#& Z  '" Xλ ()*'$'"*'+)"' ,-".%*. /*-" {gλ|λ ∈ Λ}
 !"#$#%*'+)") ,'0 /*-+-0 ('*)+*'+1 2'+3)"' /*-+-0& 4'+ λ ∈ Λ )5)" Z  '" Xλ

6- ()+ gλ 7/"03)6/"8 9'+)*%)$3'

g(z) = (gλ(z))λ∈Λ FJ; GI

(-:.",.3. Z  '" X 5-+;.%."- ()+ g 7/"03)6/"8 ,-".%*-+ 9' (8 πλ ◦ g = gλ
'$),*):)") 3-:*-+1

O/./* *& %&( Z *-./4&1)/1 X +$(3,. *-./4&1/ %&( g 9:1*4&5:1'1'1 7$8

1,.0, :0.$4, &+&1 B/(/*0& L/ 5/7/(0& *:M'0= Z )/1 Xλ %&0/M/10/(&1/ πλ ◦ g = gλ
9:1*4&5:10$(,1,1 7$1,.0, :0.$4,),(; A'($)$1= &M0/.0/()/ %$4&70&* 4$?0$.$*

$.$D,50$= M' BC47/(&.& 7$1,.0$5$%&0&(&6P g = (gλ); A' )'('.)$= gλ 9:1*4&5:18

0$(,1$ g 9:1*4&5:1'1'1 %&0/M/10/(& )&5/D/?&6; @(7,* g 9:1*4&5:1'1'1 4-(/*0&0&*

C6/0&?&1/ B/+/%&0&(&6;

-*.#+. %&'&/& <)+ (Z,O) 8=-6." -" (X,P) 5-+;.% 8=-6."- 9'+)*'" ()+

g = (gλ) 7/"03)6/"8"8" 3#+'0*) /*%-3. )5)" >'+'0*) 9' 6','+*) 0/$8*& 4'+ λ ∈ Λ
)5)" gλ ()*'$'")")" 3#+'0*) /*%-3. .+1



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

 ! " # $% gλ = πλ ◦ g #$%&'()$%*+,-%+.  !"#$" /0 01 )( 2)32*+4+&

)56575&6(,0

82 9%5,45%(% :(, 2)32*+4+'- $*+,+&. :(, #$%&'()$%2% 3,+;<( (*5 '=,5&*(>

*(<( +,+'-%?+&( (*(@&()( (%75*5)5:(*(,(A0 8(, f : (X,T ) → (Y,S ) #$%&'()$%2

B5,(*'(%0 82 (&( 2A+)-% C+,D-4-%- (W,P) (*5 B5 f #$%&'()$%2%2% 3,+;<(%( G

(*5 39'65,5*(40 G ⊂ W = X × Y $*?2<2%?+%. P 6$D$*$E('(%(% G =A5,(%5

&$%?2,?2<2 PG 6$D$*$E('(%?5% '9A5?5:(*(,(AF )+%( (G,PG). C+,D-4 2A+)-%

:(, +*6>2A+)-?-,0 G(4?( X &=45'(%?5% G 3,+;<( =A5,(%5. H5, x ∈ X (C(%

g(x) = (x, f(x)) IJ0 KL

?()5 :(, g #$%&'()$%2 6+%-4*+)+*-40 G 3,+;<(%(%

G = {(x, f(x)) : x ∈ X}

$*?2<2 +%-4'+%-,'+. IJ0 ML 65% g #$%&'()$%2%2% X &=45'(%?5% G =A5,(%5

:(, #$%&'()$% $*?2<2 39,=*=,0 N65 )+%?+% g(x1) = g(x2) ('5 (x1, f(x1)) =
(x2, f(x2)) $*+7+&6-, &( :2 x1 = x2 $*4+'- ?545&6(,F )+%( g #$%&'()$%2 :(,5>

:(,?(,0 89)*575 g #$%&'()$%2%2% :(,5>:(,>9,65% $*?2<2 $,6+)+ C-&+,0 O),-7+

IJ0 ML 39'65,(4(%( &2**+%4+& (C(%. g #$%&'()$%2%2% :(*5@5%*5,(%( IJ0  L :+>

<-%6-'-%?+% :2*+:(*(,(A0 P5,C5&65% g = (g1, g2) ?5,'5& IJ0 KL ?+%

g1(x) = π1 ◦ g(x) = x IJ0 /L

g2(x) = π2 ◦ g(x) = f(x) IJ0 JL

C-&+,LF )+%( I #$%&'()$%2X &=45'(%(% 9A?5@*(& ?9%=@=4= $*4+& =A5,5. g1 = I

B5 g2 = f $*2,0 Q H+*?5

g = (I, f) IJ0R!L

)+A+:(*(,(A0 G(4?( 9%5,454(A( '9)*5)5*(4S

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