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#(& π1(W ) ⊂ X ;54 π2(W ) ⊂ Y ;.13C3,54);0;0 ('+2 23,454) ?51-9-0-

:B>74);0;.$

 !"#$% N.13C3, I?02>;/?05()+ >3)425; 64 ('+2 1B03C3,54)1;) #<2.$

O04),4 P$ $K&$

#<& Q-2()+1(2; B.45;9;0 2(*(5+ 23,454) ;';0 :4045 ?5()(2 >(95(0,(1+9+0+

<;) B)04254 :B>74);0;.$

 !"#$% N.13C3, I?02>;/?05()+ 2(*(5+ 1B03C3,54) 149;51;) #<2.$

O)042 G$"$ &$

!$ (Xi,Ti) -.(/5()+0+0 @4)<;); ;';014 2(*(5+ ?5(0 <;) Ki ⊂ Xi 23,4>; 64);5;/?)$

K1 × K2 × K3 × · · · × Kn 23,4>;0;0 X1 × X2 × X3 × · · · × Xn '()*+,

-.(/+01( 2(*(5+ ?51-9-0- :B>74);0;.$

 !"#$%  !"#$ %&'&( :4)49;0R4A K
′

1
× K

′

2
× K

′

3
× · · · × K

′

n 23,4>;

'()*+, 7?*?5?F;0;0 7(<(0+0( (;7 <;) 23,4 ?51-9- ;';0 ('+27+)$ O/54/>4

<-0-0 73,54/40; ?5(0 K1 ×K2 ×K3 × · · · ×Kn 23,4>; 2(*(5+1+)$

%$ M()*+, -.(/1(0 '()*(0 -.(/5()( 7(0+,5+ ;.13C3, I?02>;/?05()+0+0 B)740

?51-9-0- :B>74);0;.$



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

 !"#$%  !" #$%&'&" (!'&)!*!* #+",&-.&* /+"01%12

X = {Xı : ı ∈ I} "#$%&#'#' (")*%+,%' -")./0/ 1%) ı ∈ I #-#' x(ı) ∈ Xı

(234$4'4 &"5$","'

x : I →
⋃

ı∈I

Xı

62'(&#,2'$")/' 2$43*4)7454 (80%7#)9 :4 (80%,#

Πı∈IXı = {x : x : I →
⋃

ı∈I

Xı} ; !9<=

&#0>%&#,$% >?&*%)#)#+9 I &2'$4 ," 7" &",/$"@#$#) 2$7454'7" x = (xı)ı∈I >?&A

*%)#0# (4$$"'/$/)9

3-4$5$% 67*8)!.7*'+"12

; !9<= (")*%+,%' -")./0/'7"' Xj -")."' ;@#$%3%'= (80%&#'% >#7%'

πj : Πı∈IXı → Xj , πj(x) = x(j) ∈ Xj ; !9B=

62'(&#,2'4'"C (")*%+,%' -")./07"' Xj -")."' (80%&#'% >#7%' jA#'D# #+78380
62'(&#,2'4 7%'#$#)9 I &2'$4 ," 7" &",/$"@#$#) 2$7454'7" πj(x) = x(j) = xj

>?&*%)#0# (4$$"'/$/)9

E254'$4($" 7#+#$%)7%(# "$/3("'$/5/ &8)78)8. (")*%+,%' -")./0/' ?5%$%)#'#

;62'(&#,2'$")/'/= x = (xı)ı∈I @#-#0#'7% ,"+")/+9 :4'" >?)% xj ∈ Xj ?5%&#'#

jA#'D# @#$%3%' ("@4$ %7%' @#) x = (xı) ?5%&# F")7/)9 G2$",/&/,$"C πj(x) =
x(j) = xj ∈ Xj 2$4)H ,"'# #+78380 62'(&#,2'4 ?)*%' @#) 62'(&#,2'74)9

&'()*% :4)"7" (xı) >?&*%)#0#'7%' F% jA#'D# @#$%3%' 7%0%(*%' &"(/'0"(

4,>4'74)9 E8'(8C I #'7%I (80%&# &",/$"0"+ &2'&4+ F% 8&*8'7% 1%)1"'>#

@#) &/)"$"0" @"5/'*/&/ 2$0","' @#) (80% 2$"@#$#)9 J +"0"' jA#'D# @#$%3%'
7%,#0# *"'/0&/+ 2$4)9

K9 E")./0 4+",7"' -")."' 4+",$")" *"'/0$/ #+78380 62'(&#,2'$")/'/' &8)%($#

2$7454'4 >?&*%)#'#+9

 !"#$%  !"#$% E")./0 *2.2$2L#C -")."' 4+",$")/' #+78380 62'(&#,2'A

$")/'" >?)% #783%$ *2.2$2L#&#7#)9 :"3(" @#) 7%,#3$%C -")./0 *2.2$2L#&# #+78380

62'(&#,2'$")/'/ &8)%($# (/$"' %' ("@" *2.2$2L#7#) ;@(+9 B9 9 M)'%(=9

&!"#$% T ∈ Tj #&%

π−1

j (T ) = T ×Πı∈IXı, j 6= ı

2$4)9 :4 (80% -")./0 *2.2$2L#&#'#' *"@"'/'" "#* 2$7454'7"' "-/(*/)9 M,A

$%,&% πj #+783808 &8)%($#7#)9

<9 E")./0 4+",7"' -")."' 4+",$")" *"'/0$/ #+78380 62'(&#,2'$")/'/' "-/(

2$7454'4 >?&*%)#'#+9



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

 !"#$% #$%&'% () )* +% #&$%, -).) /% 01234/3)

5) f : (X,T )→ (Y,S ) 67$,8907$: X :;103$3$ 07<:$ 14= ,>'%4%&9$9 Y :;1?

03$3$ 07<:$ 14= ,>'%4%&9$% &%8'%/%&8%@ 8>&%,49 '9/9&A B9'C%4%&4% 8D04%&8%,@

Ā = X ⇒ f(A) = Y E !)(F

74'183 f 67$,8907$:$:$ 8>&%,49 74'183$3 C%&%,=9&9& '9A G%/%$A

() X H9& =72747I9, :;10 98%

∆ = {(x, x) : x ∈ x} ⊂ X ×X E !) JF

,DK%C%$9$9$ X × X L1&23' :;103$/1 ,12143 74'183 9L9$ C%&%,49 +% 0%=%&49

,7K:4 X :;103$3$ M1:8/7&N 74'183/3&)

 !"#$%

x ∈ Tx, y ∈ Ty, Tx ∩ Ty = ∅ ⇔ (x, y) ∈ Tx × Ty, Tx × Ty ∩∆ = ∅

⇔ Tx × Ty ⊂ ∆′, (x, y) ∈ Tx × Ty

⇔ ∆′ 1L3,=3&

 J) O9& L1&23' :;10/1$ H94%K%$ :;1041&1 =1$3'43 9;/>K>' 67$,8907$41&3 H9&%&

HD4>' /D$>K>'>/>&P 01$9 (Xi,Ti) :;1041&3 +%&94'9K8%

πi : X1 ×X2 ×X3 × · · · ×Xn −→ Xi (i = 1, 2, 3, . . . , n)

/D$>K>'4%&9 H9&%& HD4>' /D$>K>'>/>&) QD8=%&9$9;)


