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(4)).  

@"!= B#C'#0+= '0>$+= !"+*:)!'+= #*"!% J-4-1 )# !"'*&'+%H( B%<09#%! 3x   L0#= 

($#0*$'A&( (6)). 

G'( $#0*$'A&( (4) ($+, !"+*:#% $0L'! ( K0C&( 1), + H0>"+= !0H*2#% "! )#'0<#% )# '+ 

<"+%:)! '(= K0C&(= 1. 
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4" .+%$>" ,$+/3&+,)# >'% + !$!%'+C)#"+= H0>"+= :%! "! :#)*&#% ( B#F!)#"; #*"!% x  

L0#=, '>'# ( K0C&( 1 /! 3H#% :#)*&#% '!  
4

x
 '(= B#F!)#";=. G'( &,"3H#%! !"+*:#% ( 

K0C&( J ( +$+*! /! .#%'+,0:;&#% 2x !  L0#= 9!% /! !B#%<&#% '! 
6

2x !
 '(= B#F!)#";=. 

83.+= /! !"+*F#% ( K0C&( 4 ( +$+*! /! .#%'+,0:;&#% 3x !  L0#= 9!% /! :#)*&#% '! 

3

3x !
 '(= B#F!)#";=. R# !,'> '+" '0>$+ $0+9C$'#% ( #F*&A&( (4). 

G'( $#0*$'A&( (6) ($+, !"+*:#% $0L'! ( K0C&( J), + H0>"+= !0H*2#% "! )#'0<#% )# '+ 

<"+%:)! '(= K0C&(= 4 (B%>'% + )(H!"%&)>= H0+"+)3'0(&(= !0H*2#% )>.%= $3&#% "#0> 

&'( B#F!)#";). 

4" .+%$>" ,$+/3&+,)# >'% + !$!%'+C)#"+= H0>"+= :%! "! :#)*&#% ( B#F!)#"; #*"!% x  

L0#=, '>'# ( K0C&( 4 /! 3H#% :#)*&#% '!  
3

x
 '(= B#F!)#";=. G'( &,"3H#%! !"+*:#% ( 

K0C&( 1 ( +$+*! /! .#%'+,0:;&#% 1x !  L0#= 9!% /! :#)*&#% '! 
4

1x !
 '(= B#F!)#";=. 

83.+= ( K0C&( J /! .#%'+,0:;&#% x  L0#=, 9!% /! !B#%<&#% '! 
6

x
 '(= B#F!)#";=. R# 

!,'> '+" '0>$+ $0+9C$'#% ( #F*&A&( (6). 

4"<.+:! #F(:+C"'!% 9!% +% ,$>.+%$#= $#0%$'L&#%=. 
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5 6 "
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2
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) * ) *2 24 1 1 4
4 0

$ A
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$ A $ A $ A $A
"
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4 1 1

2
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( &' 2
1
 .  

I*"#'!% +F,:L"%+ '0*:A"+ +'( , #::#:0!))3"+ &# 9C9.+ ( , )C O R . 4" 1 1 1, ,+ ' (  #*"!% 

'! )3&! 'A" $.#,0L" '+, , ,'( +( +'  !"'*&'+%H! 9!% 2 2 2, ,+ ' (  #*"!% '! )3&! 'A" 

, ,?+ ?' ?(  !"'*&'+%H!, "! !$+B#*F#'# >'% '+ #F<:A"+ 2 1 2 1 2 1+ ' ( + ' (  3H#% '%= $.#,03= 

'+, *&#= 9!% >'% +% B%!:L"%3= '+, 1 2+ + , 1 2' '  9!% 1 2( (  $#0"<"# !$> '+ *B%+ &()#*+. 

 

!678 

-D>&+" E #*"!% '+ 93"'0+ '+, $#0%:#:0!))3"+, &'+ '0*:A"+ 9C9.+,, /! %&HC#%: 

E4 E1 EJ R   . 

 

 
GH;)! 6 

 

8+ #,/C:0!))+ ');)! 2 14 1  &,"B3#% '! )3&! 'A" $.#,0L" '+, '0%:L"+, E4J , <0!: 

                                      2 1 (1)
2 2

R?(
+ '   . 

8+ #,/C:0!))+ ');)! 1 24 1  &,"B3#% '! )3&! 'A" $.#,0L" '+, '0%:L"+, E1J , <0!: 

                                      1 2 (2)
2 2

R?(
+ '   . 

R# >)+%+ '0>$+ !$+B#%9"C+,)# >'% >.#= +% $.#,03= '+, $+.,:L"+, #*"!% *&#= )# 
2

R
. 

U0(&%)+$+%L"'!= '%= &H3&#%=  (1)  9!% (2) &,)$#0!*"+,)# >'% '+ '#'0<$.#,0+ 

1 1 2 24 1 4 1  #*"!% $!0!..(.>:0!))+, +$>'# +% B%!:L"%3= '+, /! B%H+'+)+C"'!% &'+ 

&()#*+ F . 
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R# >)+%+ '0>$+ &,)$#0!*"+,)# >'% '+ '#'0<$.#,0+ 1 2 2 14 J 4 J  #*"!% 

$!0!..(.>:0!))+, +$>'# 9!% &# !,'; '( $#0*$'A&( +% B%!:L"%#= /! B%H+'+)+C"'!% &'+ 

&()#*+ N . 
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 4" :%! '+,= $0!:)!'%9+C= !0%/)+C= ,x y  )# 2009x G  9!% 2009y G !  %&HC#% >'%: 
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!678 
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2 2009y b ! , !$> '%= +$+*#= $0+9C$'#% ( #F*&A&( 2 2x y a b"  " . 

8>'# ( B#B+)3"( %&>'('! :*"#'!%: 
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2 2
2 2

2 2

1 2 2 2 0
2

1 1 0 1 1 0 1,
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a b a b a b
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"
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+$>'# /! #*"!% 2010, 2008 9!% 2010.x y  ! +   
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1
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3

3

3
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x y z x y

y z x y z
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J
N

J
L

H

 "

 "

 "

$PP
PAA
A$$

2

2

2

3

3

3

J
N

J
L

H

 "

 "

 "

&

$PP
PAA
A$$

)2(
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4$>  '( '#.#,'!*! 39D0!&( '+, &,&';)!'+= &,)$#0!*"+,)# >'% 3H#% '( $0+D!"; .C&(:                    

0   PA$ . 

5! !$+B#*F+,)# >'% '+ &C&'()! B#" 3H#% <..( .C&(. 

4" 0Q$AP  '>'# $+..!$.!&%<2+"'!= '%= &H3&#%= 3H+,)#: 

$APPA$$AP  """ )2)(2)(2( 222 1)2)(2)(2( 222  """& PA$ . 

6 '#.#,'!*! %&>'('! B#" #*"!% B,"!'> "! %&HC#% , +$>'# 9!'!.;:+,)# &# <'+$+. 

4" ,$+/3&+,)# >'% 0 $  '>'# /! %&HC#%: 0  PA . 

4" ,$+/3&+,)# >'% 0 A  '>'# /! %&HC#%: 0  P$ . 

4" ,$+/3&+,)# >'% 0 P  '>'# /! %&HC#%: 0  A$ . 
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4$+B#*F!)# .+%$>" >'% '+ &C&'()! B#" 3H#% <..( .C&( #9'>= !$> '(" 0   PA$ . 

O0! '+ !0H%9> &C&'()! :*"#'!%: 

0

0

0

"  H I
J J

"  &L M
J J"  N O

x y

y z

z x

0zyx    . 
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( &' 1

1
  

7! !$+B#*F#'# >'% B#" ,$<0H+," /#'%9+* !930!%+% ,x y  $+,  "! #$!.(/#C+,"  '(" 

#F*&A&(  

                                        ) *22 3 2 11 10 2015x x x x y" ! " !  . 

   

!678 

6 B#B+)3"( #F*&A&( #*"!% %&+BC"!)( )# '("  

                                                     ) *1 2 403x x y" !   .                                   (1) 

-$#%B; :%! >.+,= '+,= /#'%9+C= !930!%+,= ,x y  +% !0%/)+* ) *1 9!% 2x x y"  #*"!% <0'%+% 

/#'%9+* !930!%+% 9!% ( B%!D+0< '+,= ) *1 2x x y" !  /! #*"!% <0'%+= /#'%9>= !930!%+=, 

+$>'# B#" #*"!% B,"!'>" "! %&+C'!% )# 403.  

                     

( &' 2
1
  

J%! '( &,"<0'(&( :f R! !  %&HC#% >'%: 

 

) *) * ) *) * ) * ) *) *2f x f y f y f x f f x f y! ! !  !  , :%! 9</# ,x yS! . 

 

7! !$+B#*F'# >'% ( ( )) 0f x f x!   ,:%! 9</# xS! . 

 

!678 

53'+,)# &'( B+&)3"( &,"!0'(&%!9; &H3&( >$+, y   '+ x  9!% $!*0"+,)#: 

) *) * ) *) * ) * ) *) *xfxff2xfxfxfxf ! !!! , 

+$>'#  /! #*"!% 0)0(f  . 
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) *) * ) * ) *) *yff2yfyff ! !! ) *) * ) *yfyff ! !& . 

53'+,)# (&'( '#.#,'!*! %&>'('!) >$+, y   '+ x  9!% 3H+,)# '( &H3&(: 

                                           ) *) * ) *f f x f x!  ! .                                           (1) 

53'+,)# &'( B+&)3"( &,"!0'(&%!9; &H3&( >$+, y   '+ 0  9!% $!*0"+,)#: 

) *) * ) *) * ) * ) *) *0fxff2xf0f0fxf ! !!!  

9!% H0(&%)+$+%L"'!= '(" %&>'('!  0)0(f  , 9!'!.;:+,)#: 

                                   ) * ) *) * ) *) *2f x f f x f f x! !  .                                 (2) 
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4$> '%= &H3&#%= )1(  9!% )2(  3H+,)#: ) *) * ) *xfxff  , :%! 9</#  Sx . 

53'+,)# '3.+= &'( B+&)3"( &,"!0'(&%!9; &H3&( >$+, y   '+ )x(f  9!% 
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 !"#$2
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"

.  ?0 0"!)*12!5'* 3 ,: “$ 4+0& 0"3 05 !6& %0 ),0,7*1 0, '*  ! 3  $  ! 

.%7!,8'0 -."!,9+ 0"3 05 !6& %0 ),0,7*1 0, '*  ! 3 ”. (1) 

@+ -."!,!& 0"3  !5& 07,%'!6&  321 ,,     ),0,7*1 0, '*  ! 3 ,  3 * "7!<0+;& %0 ,8A6*, 

( "73 08(. 

>8 9 3 ,  ! 3  )*+ ),0,7*1 -0+4+0 0"3  !5& 07,%'!6& 321 ,,    .  

B3 * 5".7A!5+ !, "070-. 9 )5+0 4& "*7," ;8*,&: 

1) @+ 3#!, !, 07,%'!1 *1+0,  (& '!7<$& 1k3 % ,  3 * "7!<0+;& m3321 #%%     

2) @+ 3#!, !, 07,%'!1 *1+0,  (& '!7<$& 2k3 % ,  3 * "7!<0+;& n3321 #%%     

C* 3#*&  ,& .##*& "*7," ;8*,& 4+0&  !5#.A,8 !+ 07,%'3& %0 *1+0,  (& '!7<$& 1k3 %  

-0, 4+0&  !5#.A,8 !+  (& '!7<$& 2k3 % , !"3 *  ! .%7!,8'0 05 ;+  9+ )6! 07,%';+ 

%0 *1+0, "7!<0+;& "!##0"#.8,!  !5  710. 

D"*,)$ -0%4+0& 0"3  !5& 07,%'!6& 321 ,,      (& '!7<$&   0000$  ),0,7*1 0, '*  ! 

11 , 4"* 0, 3 , -0,  ! .%7!,8'0 !89+)$"! * 0"3 05 !6& %0 ),0,7*1 0, '*  ! 11 . 

E0'F.+!+ 0& 5"3G,+  ,& "7!(=!6'*+*& "7! .8*,&, -0 0#$=!5'* 8 ! H( !6'*+!. 
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2
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C ' , 

2 1( , )
2

R
C (  -0, 3 1( , )

2

R
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14 

8('*1! (48 9 * ) -0, 3 ,  0 )*6 *70 -!,+. 8('*10  !5& *1+0,  0 '480 2 2 2, ,' ( )   9+ 

, ,+' +( +)  0+ 18 !,A0. C ( 85+4A*,0 +0 0"!)*12 * 3 , !,  1 2' ' , 1 2( ( , 1 2) )   -0, +*  

"*7+.+* 0"3  ! 1),! 8('*1!. 
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 7,=;+9+ *1+0, 
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1
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2
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R

2
 %0 

"*7+.+* 0"3  ! "*71-*+ 7! /   !5  7,=;+!5 1 1 1@ J K . (B! 8('*1! /  *1+0,  ! -4+ 7! 

 !5 -6-#!5  !5 Euler  !5  7,=;+!5 @JK ) 

@+ 2 2 2@ ,J ,K  *1+0,  0 '480  9+  L@,LJ,LK  0+ 18 !,A0,  3 *: 

1 2 1 2 1 2 1 2 1 2 1 2

R
@ J @ K J @ J K K@ KJ

2
# # # # # # . 

(B0 "070".+9  '$'0 0 1 2 1 2 1 2 1 2 1 2 1 2@ J ,@ K ,J @ ,J K ,K@ ,KJ  *1+0, ),.'*8!, "7!&  (+ 

5"! *1+!580  9+ !7%!=9+19+  7,=;+9+ 1L@ J , 1L@ K , 1LJ @ , 1LJ K , 1LK@  -0, 

1LKJ .) 
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R
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2
, 2 1

R
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2
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R
C (K , )

2
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 0 8('*10 2 2 2@ ,J ,K . 
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B0  * 7."#*570 1 1 2K/J @  -0, 2 1 2LJ @ K  *1+0, 73'F!, '* "#*574& '$-!5& 
R

2
 -0, !, 

"#*574&  !5 *+3&  * 70"#*67!5, *1+0, "07.##(#*& '*  ,& "#*574&  !5 .##!5 

( 2 1 2 1@ J // J @# , 1 2 1 2K@ // @ K# ,….). 

@"3  0 "070".+9 "7!-6" *, 3 ,: 

B!  * 7."#*57! 2 1@ L@ /  *1+0, "070##(#3=70''! !"3 * !, ),0=;+,4&  !5 %0 

),A! !'!6+ 0,. I(#0)$ ( 1 2@ @  "*7+. 0"3  ! '48! N   !5 L/  "!5 *1+0, '48! -0,  !5 

1 2@ @ . 

B!  * 7."#*57! 1 2 2 1K@ K @  *1+0, "070##(#3=70''! !"3 * !, ),0=;+,4&  !5 %0 

),A! !'!6+ 0,. I(#0)$ ( 1 2KK  "*7+. 0"3  ! '48! N   !5 1 2@ @   "!5 *1+0, '48! -0,  !5 

1 2KK . 

B4#!&  !  * 7."#*57! 2211 )()(  *1+0, "070##(#3=70''! !"3 * !, ),0=;+,4&  !5 %0 

),A! !'!6+ 0,. I(#0)$ ( 1 2J J  -0,  "*7+. 0"3  ! '48! N   !5  1 2KK  "!5 *1+0, '48! 

-0,  !5 1 2J J . 


