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!"#$%&'()*+,-./0#123 x4"567(89:;<!-3/

x4"=67(=1>?89@A;BC1D"E9BF%GH/x4"=67(

1D%D-;!I?JK:;<LML/#$(N%O-./123P!(QR

@-P"QR1>(STUV67"1DE9B%WX/YZ[\]BI^T_

,/1D3D-`a`;bOcd<!  

! P!b/e$#$?fg`h@CiFb y467(jTkl/@m( x67/ 

y67IjTkl+/noi"=6pq?r;I:;<P"pq(st1D3D

-;bOcdMu! vwxy B"67z=6pq{|"89}y vz~ 21-5"

��I:;<~ 21-63P"t�?���(�:<�ob0#12(GaYZ[

\]B"7H3{+�XbO;%/AD�I BC�b3#$")*;67(YZ

[\]B3n�:;%/ AB�/CD�b3#$"67IYZ[\]B"67%

e�L/1>?#$(��+9M:B3 AB�/CD�(3��L`,< 

 

 

 

 

 

 

 

 

 

 

A B 

C D 

n�`v� B 

CUV7H"1DE9B%^T_dF 

 

~ 21-6<n�`v�"�?}y vb89:;=6pq<

AD �bWX;st1D"E9BI BC bWX;E9B

UV7Hb/��3^T_,/st1D3WX`,< 

 

v v 

 

B B 



 352 
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"'(D# A) $" '(C# B) = v % a[B(1) $ B(2)]> 0               

R[!"A,B,C,D,A&./&<$*M12!"\&<$*= 

A B 

C D 

ADQ8 BCQRab!L4 

klm$'&()*+nW5op7$'M12!q 

 
3 21-7"L4&r=s` vRt)K!#uvw"ADR&

L^_` B(1) + BCR& B(2):Wf/B8K!87lm

$'&()*&xy+z@7A,B,C,D,A&./0l

m$'M12!" 

 

v v 

 

B{ 

B| 

$'&./ 



 354 

        

! 
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em
# " '(D$ A) %"'(C$ B) = v & a[B(1) % B(2)] > 0        !  (14) 
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! ! ! !

! 
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! 

" = BSsin#! ! ! ! ! ! ! ! ! ! ! ! ! ! ! (17) 
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! 

" =# $ t +% ! A, 

x 

y 

z 

B 

B 

z 

y 
" 

" 

 

S:OPQtuv 

B 

l 21-9;yn[��'1rBCDE B!sA0tuv S!OPQZ

x nZz{n9Y]|SE}Az{~M:;OPQ[bc^c/�

�:; 

} 



 356 

!"#

! 

" = BSsin# = BSsin($ % t +&)$%&'(16)()!*+(,-./ 

! ! ! ! ! !  

! 

"
em

= #
d$

dt
= #BS% cos(% & t +')!              (18) 
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! 

"
em

= E(x,t)• ds
C

# = $
d%

dt
! ! ! ! ! ! ! ! ! ! ! ! (19) 

N{/!"|} B #~(9x8NOP8]�Tw&C$B�MT��WX'[

_` CB�$u&� S$Wc/ 

              

! 

" = B(x,t)•n(x)dS
S

#                           (3) 

T�&'CCT#���Au&!"|}$Wcb&'C�B(19)��8��Wc/ 

! ! ! ! ! !

! 

E(x,t)• ds
C

" = #
d

dt
[ B(x,t)•n(x)dS
S

" ]! ! ! ! ! ! ! ! (20) 
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+`T�iX'! W-W/(20)(��#)d E8%icr:/����(��{
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! 

"
d
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[ B(x,t)•n(x)dS
S

# ] = " [
$
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B(x,t)]•n(x)dS

S

#          (21) 
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! ! ! ! ! ! !

! 

E(x,t)• ds
C

" = # [
$

$t
B(x,t)]•n(x)dS

S

" ! ! ! ! ! ! ! (22) 

GM.3N?1OP! C 1!89('QRSTQ1UV:WX=Y1289:

Z<[\]' 

! ! ! ! !

! 

E(x,t)• ds
C

" = {rotE(x,t)}•n(x)dS
S
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^_'(22)( 

! ! ! ! !

! 
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S
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$

$t
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S
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GM.3`a<=/0:b$c.)$Fde.3 

! ! ! !

! 
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"

"t
B(x,t)]}•n(x)dS

S

# = 0                   (23) 

)*('O_2 S(fg1 C+%&='h1 SGijk:lm-.(nGM.
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! ! ! !

! 

rotE(x,t) +
"

"t
B(x,t) = 0 

+go-.3pq'rstu1/v6DE(' 

! ! ! !

! 

rotE(x,t) = "
#
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