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x1 ,x2 ,x3{ }

  ds2 = (dx1 )2 + (dx2 )2 + (dx3 )2



! [ !

X[Y!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !!

C5&!(37@&'21!62789!?&(06!W84-(=\3!62789!(3;!!

X[Y!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !!

O5&2&!!"?&-7063!'7!'5&!72'57670/-!62789!/0=!D5&2&!#!(3!'5&!'2/03-/'(70!G&4'72!!;!!

!X]Y!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !!

C5&!/=G&0'!7F!L9&4(/-!P&-/'(G('1!4/0!?&!38@@&=!89!?1!'5&!(0'&62/'(70!7F!'(@&!/0=!39/4&!
(0'7!/!F782E=(@&03(70/-!39/4&E'(@&$! )!=&F(0&=!?1!('3!I72&0'J(/0!@&'2(4;!!

X[Y!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !

C5&!4722&3970=(06!S2/@@!@/'2(Q!(3;!!

X]Y!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !!

C5&!(37@&'21!62789!?&47@&3!'5&!%7(04/2H!62789)!2&92&3&0'&=!?1!'5&!@/'2(4&3;!!

X^Y!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

O5&2&!#!(3!'5&!G&4'72!7F!39/4&E'(@&!'2/03-/'(703;!!

XVY!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !!

R0=!D5&2&!$!2&92&3&0'3!'5&!I72&0'J!62789)!=&F(0&=!?1!!;!!

X_Y!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

  

G =
1 0 0
0 1 0
0 0 1

!

"

#
#
#

$

%

&
&
&

  

a C
0 1

!

"#
$

%&

  

C =

! x1

! x2

! x3

"

#

$
$
$

%

&

'
'
'

  
xo ,x1 ,x2 ,x3{ }

  ds2 = (dxo)2 ! (dx1 )2 ! (dx2 )2 ! (dx3 )2
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ds2 = gµ ! dxµ
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" dx!

 
gµ !

  
J = ( R! 2" ! # L ) ! g d4x
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Rµ! + " gµ!

1
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Rgµ! = #Tµ!
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