> # Rik teszt g1 g2 g3 metrikus tényezőkkel 2009.12.18 20:27
> 

> restart:
> with(tensor):
> dim := 4:  
> coord:=[t,x,y,z]:
> Bx(x,y,z):=a1(x)*a2(y)*a3(z):
> By(x,y,z):=b1(x)*b2(y)*b3(z):
> Bz(x,y,z):=c1(x)*c2(y)*c3(z):
> g1:=d1(x)*d2(y)*d3(z):
> g2:=e1(x)*e2(y)*e3(z):
> g3:=f1(x)*f2(y)*f3(z):
> bX:=Bx(x,y,z):bY:=By(x,y,z):bZ:=Bz(x,y,z):
> aX:=g1*bX:aY:=g2*bY:aZ:=g3*bZ:
> # bX bY bZ abból jön ki, hogy detg független a bX, bY, bZ -től.
> bb:=bX^2+bY^2+bZ^2:
> g_compts:=array(symmetric,sparse,1..4,1..4):

g_compts[1,1]:=bb-1:

g_compts[1,2]:=aX:

g_compts[1,3]:=aY:

g_compts[1,4]:=aZ:

g_compts[2,2]:=g1^2:
> g_compts[3,3]:=g2^2:
> g_compts[4,4]:=g3^2:

g := create( [-1,-1], eval(g_compts));
[image: image1.wmf]g

 = 

index_char

[

]

,

-1

-1

table(

[

,

 := 

compts

 = 

 + 

 + 

 - 

(

)

a1

x

2

(

)

a2

y

2

(

)

a3

z

2

(

)

b1

x

2

(

)

b2

y

2

(

)

b3

z

2

(

)

c1

x

2

(

)

c2

y

2

(

)

c3

z

2

1

[

,

(

)

d1

x

(

)

d2

y

(

)

d3

z

(

)

a1

x

(

)

a2

y

(

)

a3

z

(

)

e1

x

(

)

e2

y

(

)

e3

z

(

)

b1

x

(

)

b2

y

(

)

b3

z

,

,

(

)

f1

x

(

)

f2

y

(

)

f3

z

(

)

c1

x

(

)

c2

y

(

)

c3

z

]

[image: image2.wmf][

,

,

,

]

(

)

d1

x

(

)

d2

y

(

)

d3

z

(

)

a1

x

(

)

a2

y

(

)

a3

z

(

)

d1

x

2

(

)

d2

y

2

(

)

d3

z

2

0

0

[

,

,

,

]

(

)

e1

x

(

)

e2

y

(

)

e3

z

(

)

b1

x

(

)

b2

y

(

)

b3

z

0

(

)

e1

x

2

(

)

e2

y

2

(

)

e3

z

2

0

[

,

,

,

]

(

)

f1

x

(

)

f2

y

(

)

f3

z

(

)

c1

x

(

)

c2

y

(

)

c3

z

0

0

(

)

f1

x

2

(

)

f2

y

2

(

)

f3

z

2

]

)


> ginv:=invert(g,'detg'):
> D1g:=d1metric(g,coord):
> D2g:=d2metric(D1g,coord):
> Cf1:=Christoffel1(D1g):
> Cf2:= Christoffel2( ginv, Cf1 ):
> RMN:=Riemann(ginv,D2g,Cf1):
> RICCI:=Ricci(ginv,RMN):
> g0_compts:=array(symmetric,sparse,1..3,1..3):

g0_compts[1,1]:=g1^2:
> g0_compts[2,2]:=g2^2:
> g0_compts[3,3]:=g3^2:

g0 := create( [-1,-1], eval(g0_compts));
[image: image3.wmf]g0
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> g0inv:=invert(g0,'detg0');
[image: image5.wmf]g0inv
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> coord0:=[x,y,z]:D01g:=d1metric(g0,coord0):
> D02g:=d2metric(D01g,coord0):
> Cf01:=Christoffel1(D01g):
> Cf02:= Christoffel2( g0inv, Cf01 ):
> RMN0:=Riemann(g0inv,D02g,Cf01):
> RICCI0:=Ricci(g0inv,RMN0):
> 

> BX:=diff(bb/2,x)/g1:
> BY:=diff(bb/2,y)/g2:
> BZ:=diff(bb/2,z)/g3:
> 

> divB:=simplify(1/g1/g2/g3*(diff(g2*g3*BX,x)+diff(g3*g1*BY,y)+diff(g1*g2*BZ,z))):
> 

> A:=simplify(bX*BX+bY*BY+bZ*BZ):
> DA:=simplify(1/g1/g2/g3*(diff(g2*g3*bX*A,x)+diff(g3*g1*bY*A,y)+diff(g1*g2*bZ*A,z))):
> 

> RX:=1/2/g2/g3*(diff(g3*bZ,y)-diff(g2*bY,z)):
> RY:=1/2/g3/g1*(diff(g1*bX,z)-diff(g3*bZ,x)):
> RZ:=1/2/g1/g2*(diff(g2*bY,x)-diff(g1*bX,y)):
> SX:=bY*RZ-bZ*RY:
> SY:=bZ*RX-bX*RZ:
> SZ:=bX*RY-bY*RX:
> R2:=RX^2+RY^2+RZ^2:
> BS2:=(BX-SX)^2+(BY-SY)^2+(BZ-SZ)^2:
> 

> R00 := simplify(divB - DA + 2*(BS2 - R2)):
> 

> a00:=simplify(R00-RICCI[compts][1,1]);
[image: image8.wmf] := 
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> TX:=simplify(1/g2/g3*(diff(g3*RZ,y)-diff(g2*RY,z))):
> TY:=simplify(1/g3/g1*(diff(g1*RX,z)-diff(g3*RZ,x))):
> TZ:=simplify(1/g1/g2*(diff(g2*RY,x)-diff(g1*RX,y))):
> 

> # R0 = rot(b x (B-S)) - b div(B-S) - T 
> # R01 = rotbxBMSx - bxdivBMS - TX
> 

> divBMS:=simplify(1/g1/g2/g3*(diff(g2*g3*(BX-SX),x)+diff(g3*g1*(BY-SY),y)+diff(g1*g2*(BZ-SZ),z))):
> bxdivBMS:=simplify(bX*divBMS):
> bxBMSx:=simplify(bY*(BZ-SZ)-bZ*(BY-SY)):
> bxBMSy:=simplify(bZ*(BX-SX)-bX*(BZ-SZ)):
> bxBMSz:=simplify(bX*(BY-SY)-bY*(BX-SX)):
> rotbxBMSx:=simplify(1/g2/g3*(diff(g3*bxBMSz,y)-diff(g2*bxBMSy,z))):
> 

> R01:=simplify(g1*(rotbxBMSx - bxdivBMS - TX)):
> a01:=simplify(R01-RICCI[compts][1,2]);
[image: image9.wmf] := 

a01

0


> # R02 = rotbxBMSy - bydivBMS - TY
> 

> bydivBMS:=simplify(bY*divBMS):
> 

> rotbxBMSy:=simplify(1/g3/g1*(diff(g1*bxBMSx,z)-diff(g3*bxBMSz,x))):
> 

> R02:=simplify(g2*(rotbxBMSy - bydivBMS - TY)):
> a02:=simplify(R02-RICCI[compts][1,3]);
[image: image10.wmf] := 
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> # R03 = rotbxBMSz - bzdivBMS - TZ
> 

> bzdivBMS:=simplify(bZ*divBMS):
> 

> rotbxBMSz:=simplify(1/g1/g2*(diff(g2*bxBMSy,x)-diff(g1*bxBMSx,y))):
> 

> R03:=simplify(g3*(rotbxBMSz - bzdivBMS - TZ)):
> a03:=simplify(R03-RICCI[compts][1,4]);
[image: image11.wmf] := 
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> # tökéletes, minden kijött.
> 

> 

> D_compts:=array(1..3,1..3,1..3);
[image: image12.wmf] := 
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> D_compts[1,1,1]:=simplify(bX/g1*(diff(g1*bX,x)-Cf02[compts][1,1,1]*g1*bX-Cf02[compts][2,1,1]*g2*bY-Cf02[compts][3,1,1]*g3*bZ)):
> D_compts[2,1,1]:=simplify(bY/g2*(diff(g1*bX,x)-Cf02[compts][1,1,1]*g1*bX-Cf02[compts][2,1,1]*g2*bY-Cf02[compts][3,1,1]*g3*bZ)):
> D_compts[3,1,1]:=simplify(bZ/g3*(diff(g1*bX,x)-Cf02[compts][1,1,1]*g1*bX-Cf02[compts][2,1,1]*g2*bY-Cf02[compts][3,1,1]*g3*bZ)):
> D_compts[1,1,2]:=simplify(bX/g1*(diff(g1*bX,y)-Cf02[compts][1,1,2]*g1*bX-Cf02[compts][2,1,2]*g2*bY-Cf02[compts][3,1,2]*g3*bZ)):
> D_compts[2,1,2]:=simplify(bY/g2*(diff(g1*bX,y)-Cf02[compts][1,1,2]*g1*bX-Cf02[compts][2,1,2]*g2*bY-Cf02[compts][3,1,2]*g3*bZ)):
> D_compts[3,1,2]:=simplify(bZ/g3*(diff(g1*bX,y)-Cf02[compts][1,1,2]*g1*bX-Cf02[compts][2,1,2]*g2*bY-Cf02[compts][3,1,2]*g3*bZ)):
> D_compts[1,1,3]:=simplify(bX/g1*(diff(g1*bX,z)-Cf02[compts][1,1,3]*g1*bX-Cf02[compts][2,1,3]*g2*bY-Cf02[compts][3,1,3]*g3*bZ)):
> D_compts[2,1,3]:=simplify(bY/g2*(diff(g1*bX,z)-Cf02[compts][1,1,3]*g1*bX-Cf02[compts][2,1,3]*g2*bY-Cf02[compts][3,1,3]*g3*bZ)):
> D_compts[3,1,3]:=simplify(bZ/g3*(diff(g1*bX,z)-Cf02[compts][1,1,3]*g1*bX-Cf02[compts][2,1,3]*g2*bY-Cf02[compts][3,1,3]*g3*bZ)):
> D_compts[1,2,1]:=simplify(bX/g1*(diff(g2*bY,x)-Cf02[compts][1,2,1]*g1*bX-Cf02[compts][2,2,1]*g2*bY-Cf02[compts][3,2,1]*g3*bZ)):
> D_compts[2,2,1]:=simplify(bY/g2*(diff(g2*bY,x)-Cf02[compts][1,2,1]*g1*bX-Cf02[compts][2,2,1]*g2*bY-Cf02[compts][3,2,1]*g3*bZ)):
> D_compts[3,2,1]:=simplify(bZ/g3*(diff(g2*bY,x)-Cf02[compts][1,2,1]*g1*bX-Cf02[compts][2,2,1]*g2*bY-Cf02[compts][3,2,1]*g3*bZ)):
> D_compts[1,2,2]:=simplify(bX/g1*(diff(g2*bY,y)-Cf02[compts][1,2,2]*g1*bX-Cf02[compts][2,2,2]*g2*bY-Cf02[compts][3,2,2]*g3*bZ)):
> D_compts[2,2,2]:=simplify(bY/g2*(diff(g2*bY,y)-Cf02[compts][1,2,2]*g1*bX-Cf02[compts][2,2,2]*g2*bY-Cf02[compts][3,2,2]*g3*bZ)):
> D_compts[3,2,2]:=simplify(bZ/g3*(diff(g2*bY,y)-Cf02[compts][1,2,2]*g1*bX-Cf02[compts][2,2,2]*g2*bY-Cf02[compts][3,2,2]*g3*bZ)):
> D_compts[1,2,3]:=simplify(bX/g1*(diff(g2*bY,z)-Cf02[compts][1,2,3]*g1*bX-Cf02[compts][2,2,3]*g2*bY-Cf02[compts][3,2,3]*g3*bZ)):
> D_compts[2,2,3]:=simplify(bY/g2*(diff(g2*bY,z)-Cf02[compts][1,2,3]*g1*bX-Cf02[compts][2,2,3]*g2*bY-Cf02[compts][3,2,3]*g3*bZ)):
> D_compts[3,2,3]:=simplify(bZ/g3*(diff(g2*bY,z)-Cf02[compts][1,2,3]*g1*bX-Cf02[compts][2,2,3]*g2*bY-Cf02[compts][3,2,3]*g3*bZ)):
> D_compts[1,3,1]:=simplify(bX/g1*(diff(g3*bZ,x)-Cf02[compts][1,3,1]*g1*bX-Cf02[compts][2,3,1]*g2*bY-Cf02[compts][3,3,1]*g3*bZ)):
> D_compts[2,3,1]:=simplify(bY/g2*(diff(g3*bZ,x)-Cf02[compts][1,3,1]*g1*bX-Cf02[compts][2,3,1]*g2*bY-Cf02[compts][3,3,1]*g3*bZ)):
> D_compts[3,3,1]:=simplify(bZ/g3*(diff(g3*bZ,x)-Cf02[compts][1,3,1]*g1*bX-Cf02[compts][2,3,1]*g2*bY-Cf02[compts][3,3,1]*g3*bZ)):
> D_compts[1,3,2]:=simplify(bX/g1*(diff(g3*bZ,y)-Cf02[compts][1,3,2]*g1*bX-Cf02[compts][2,3,2]*g2*bY-Cf02[compts][3,3,2]*g3*bZ)):
> D_compts[2,3,2]:=simplify(bY/g2*(diff(g3*bZ,y)-Cf02[compts][1,3,2]*g1*bX-Cf02[compts][2,3,2]*g2*bY-Cf02[compts][3,3,2]*g3*bZ)):
> D_compts[3,3,2]:=simplify(bZ/g3*(diff(g3*bZ,y)-Cf02[compts][1,3,2]*g1*bX-Cf02[compts][2,3,2]*g2*bY-Cf02[compts][3,3,2]*g3*bZ)):
> D_compts[1,3,3]:=simplify(bX/g1*(diff(g3*bZ,z)-Cf02[compts][1,3,3]*g1*bX-Cf02[compts][2,3,3]*g2*bY-Cf02[compts][3,3,3]*g3*bZ)):
> D_compts[2,3,3]:=simplify(bY/g2*(diff(g3*bZ,z)-Cf02[compts][1,3,3]*g1*bX-Cf02[compts][2,3,3]*g2*bY-Cf02[compts][3,3,3]*g3*bZ)):
> D_compts[3,3,3]:=simplify(bZ/g3*(diff(g3*bZ,z)-Cf02[compts][1,3,3]*g1*bX-Cf02[compts][2,3,3]*g2*bY-Cf02[compts][3,3,3]*g3*bZ)):
> 

> 

> DD := create( [1,-1,-1], eval(D_compts)):
> 

> b111:=0:for n from 1 to 3 do for m from 1 to 3 do b111:=b111+Cf02[compts][m,1,n]*DD[compts][n,m,1] od od:
> GD111:=simplify(b111):
> b112:=0:for n from 1 to 3 do for m from 1 to 3 do b112:=b112+Cf02[compts][m,1,n]*DD[compts][n,1,m] od od:
> GD112:=simplify(b112):
> b113:=0:for n from 1 to 3 do for m from 1 to 3 do b113:=b113+Cf02[compts][n,n,m]*DD[compts][m,1,1] od od:
> GD113:=simplify(b113):
> Da11a:=simplify(diff(DD[compts][1,1,1],x)+diff(DD[compts][2,1,1],y)+diff(DD[compts][3,1,1],z)-GD111-GD112+GD113):
> F11:=simplify(1/g1^2*(diff(g1*bX,x)-Cf02[compts][1,1,1]*g1*bX-Cf02[compts][2,1,1]*g2*bY-Cf02[compts][3,1,1]*g3*bZ)^2+1/g2^2*(diff(g1*bX,y)-Cf02[compts][1,1,2]*g1*bX-Cf02[compts][2,1,2]*g2*bY-Cf02[compts][3,1,2]*g3*bZ)^2+1/g3^2*(diff(g1*bX,z)-Cf02[compts][1,1,3]*g1*bX-Cf02[compts][2,1,3]*g2*bY-Cf02[compts][3,1,3]*g3*bZ)^2):
> H11:=simplify(1/g1^2*(diff(g1*bX,x)-Cf02[compts][1,1,1]*g1*bX-Cf02[compts][2,1,1]*g2*bY-Cf02[compts][3,1,1]*g3*bZ)^2+1/g2^2*(diff(g2*bY,x)-Cf02[compts][1,2,1]*g1*bX-Cf02[compts][2,2,1]*g2*bY-Cf02[compts][3,2,1]*g3*bZ)^2+1/g3^2*(diff(g3*bZ,x)-Cf02[compts][1,3,1]*g1*bX-Cf02[compts][2,3,1]*g2*bY-Cf02[compts][3,3,1]*g3*bZ)^2):
> R11:=simplify(-Da11a+1/2*(F11-H11)):
> a11:=simplify(RICCI[compts][2,2]-RICCI0[compts][1,1]-R11);
[image: image13.wmf] := 
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> # a11 tökéletes!
> 

> 

> b221:=0:for n from 1 to 3 do for m from 1 to 3 do b221:=b221+Cf02[compts][m,2,n]*DD[compts][n,m,2] od od:
> GD221:=simplify(b221):
> b222:=0:for n from 1 to 3 do for m from 1 to 3 do b222:=b222+Cf02[compts][m,2,n]*DD[compts][n,2,m] od od:
> GD222:=simplify(b222):
> b223:=0:for n from 1 to 3 do for m from 1 to 3 do b223:=b223+Cf02[compts][n,n,m]*DD[compts][m,2,2] od od:
> GD223:=simplify(b223):
> Da22a:=simplify(diff(DD[compts][1,2,2],x)+diff(DD[compts][2,2,2],y)+diff(DD[compts][3,2,2],z)-GD221-GD222+GD223):
> F22:=simplify(1/g1^2*(diff(g2*bY,x)-Cf02[compts][1,2,1]*g1*bX-Cf02[compts][2,2,1]*g2*bY-Cf02[compts][3,2,1]*g3*bZ)^2+1/g2^2*(diff(g2*bY,y)-Cf02[compts][1,2,2]*g1*bX-Cf02[compts][2,2,2]*g2*bY-Cf02[compts][3,2,2]*g3*bZ)^2+1/g3^2*(diff(g2*bY,z)-Cf02[compts][1,2,3]*g1*bX-Cf02[compts][2,2,3]*g2*bY-Cf02[compts][3,2,3]*g3*bZ)^2):
> H22:=simplify(1/g1^2*(diff(g1*bX,y)-Cf02[compts][1,1,2]*g1*bX-Cf02[compts][2,1,2]*g2*bY-Cf02[compts][3,1,2]*g3*bZ)^2+1/g2^2*(diff(g2*bY,y)-Cf02[compts][1,2,2]*g1*bX-Cf02[compts][2,2,2]*g2*bY-Cf02[compts][3,2,2]*g3*bZ)^2+1/g3^2*(diff(g3*bZ,y)-Cf02[compts][1,3,2]*g1*bX-Cf02[compts][2,3,2]*g2*bY-Cf02[compts][3,3,2]*g3*bZ)^2):
> R22:=simplify(-Da22a+1/2*(F22-H22)):
> a22:=simplify(RICCI[compts][3,3]-RICCI0[compts][2,2]-R22);
[image: image14.wmf] := 
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> # a22 tökéletes!
> b331:=0:for n from 1 to 3 do for m from 1 to 3 do b331:=b331+Cf02[compts][m,3,n]*DD[compts][n,m,3] od od:
> GD331:=simplify(b331):
> b332:=0:for n from 1 to 3 do for m from 1 to 3 do b332:=b332+Cf02[compts][m,3,n]*DD[compts][n,3,m] od od:
> GD332:=simplify(b332):
> b333:=0:for n from 1 to 3 do for m from 1 to 3 do b333:=b333+Cf02[compts][n,n,m]*DD[compts][m,3,3] od od:
> GD333:=simplify(b333):
> Da33a:=simplify(diff(DD[compts][1,3,3],x)+diff(DD[compts][2,3,3],y)+diff(DD[compts][3,3,3],z)-GD331-GD332+GD333):
> F33:=simplify(1/g1^2*(diff(g3*bZ,x)-Cf02[compts][1,3,1]*g1*bX-Cf02[compts][2,3,1]*g2*bY-Cf02[compts][3,3,1]*g3*bZ)^2+1/g2^2*(diff(g3*bZ,y)-Cf02[compts][1,3,2]*g1*bX-Cf02[compts][2,3,2]*g2*bY-Cf02[compts][3,3,2]*g3*bZ)^2+1/g3^2*(diff(g3*bZ,z)-Cf02[compts][1,3,3]*g1*bX-Cf02[compts][2,3,3]*g2*bY-Cf02[compts][3,3,3]*g3*bZ)^2):
> H33:=simplify(1/g1^2*(diff(g1*bX,z)-Cf02[compts][1,1,3]*g1*bX-Cf02[compts][2,1,3]*g2*bY-Cf02[compts][3,1,3]*g3*bZ)^2+1/g2^2*(diff(g2*bY,z)-Cf02[compts][1,2,3]*g1*bX-Cf02[compts][2,2,3]*g2*bY-Cf02[compts][3,2,3]*g3*bZ)^2+1/g3^2*(diff(g3*bZ,z)-Cf02[compts][1,3,3]*g1*bX-Cf02[compts][2,3,3]*g2*bY-Cf02[compts][3,3,3]*g3*bZ)^2):
> R33:=simplify(-Da33a+1/2*(F33-H33)):
> a33:=simplify(RICCI[compts][4,4]-RICCI0[compts][3,3]-R33);
[image: image15.wmf] := 

a33

0


> # a33 tökéletes!
> 

> 

> 

> b121:=0:for n from 1 to 3 do for m from 1 to 3 do b121:=b121+Cf02[compts][m,1,n]*DD[compts][n,m,2] od od:
> GD121:=simplify(b121):
> b122:=0:for n from 1 to 3 do for m from 1 to 3 do b122:=b122+Cf02[compts][m,1,n]*DD[compts][n,2,m] od od:
> GD122:=simplify(b122):
> b123:=0:for n from 1 to 3 do for m from 1 to 3 do b123:=b123+Cf02[compts][n,n,m]*DD[compts][m,1,2] od od:
> GD123:=simplify(b123):
> Da12a:=simplify(diff(DD[compts][1,1,2],x)+diff(DD[compts][2,1,2],y)+diff(DD[compts][3,1,2],z)-GD121-GD122+GD123):
> b211:=0:for n from 1 to 3 do for m from 1 to 3 do b211:=b211+Cf02[compts][m,2,n]*DD[compts][n,m,1] od od:
> GD211:=simplify(b211):
> b212:=0:for n from 1 to 3 do for m from 1 to 3 do b212:=b212+Cf02[compts][m,2,n]*DD[compts][n,1,m] od od:
> GD212:=simplify(b212):
> b213:=0:for n from 1 to 3 do for m from 1 to 3 do b213:=b213+Cf02[compts][n,n,m]*DD[compts][m,2,1] od od:
> GD213:=simplify(b213):
> Da21a:=simplify(diff(DD[compts][1,2,1],x)+diff(DD[compts][2,2,1],y)+diff(DD[compts][3,2,1],z)-GD211-GD212+GD213):
> F12:=simplify(1/g1^2*(diff(g1*bX,x)-Cf02[compts][1,1,1]*g1*bX-Cf02[compts][2,1,1]*g2*bY-Cf02[compts][3,1,1]*g3*bZ)*(diff(g2*bY,x)-Cf02[compts][1,2,1]*g1*bX-Cf02[compts][2,2,1]*g2*bY-Cf02[compts][3,2,1]*g3*bZ)+1/g2^2*(diff(g1*bX,y)-Cf02[compts][1,1,2]*g1*bX-Cf02[compts][2,1,2]*g2*bY-Cf02[compts][3,1,2]*g3*bZ)*(diff(g2*bY,y)-Cf02[compts][1,2,2]*g1*bX-Cf02[compts][2,2,2]*g2*bY-Cf02[compts][3,2,2]*g3*bZ)+1/g3^2*(diff(g1*bX,z)-Cf02[compts][1,1,3]*g1*bX-Cf02[compts][2,1,3]*g2*bY-Cf02[compts][3,1,3]*g3*bZ)*(diff(g2*bY,z)-Cf02[compts][1,2,3]*g1*bX-Cf02[compts][2,2,3]*g2*bY-Cf02[compts][3,2,3]*g3*bZ)):
> H12:=simplify(1/g1^2*(diff(g1*bX,x)-Cf02[compts][1,1,1]*g1*bX-Cf02[compts][2,1,1]*g2*bY-Cf02[compts][3,1,1]*g3*bZ)*(diff(g1*bX,y)-Cf02[compts][1,1,2]*g1*bX-Cf02[compts][2,1,2]*g2*bY-Cf02[compts][3,1,2]*g3*bZ)+1/g2^2*(diff(g2*bY,x)-Cf02[compts][1,2,1]*g1*bX-Cf02[compts][2,2,1]*g2*bY-Cf02[compts][3,2,1]*g3*bZ)*(diff(g2*bY,y)-Cf02[compts][1,2,2]*g1*bX-Cf02[compts][2,2,2]*g2*bY-Cf02[compts][3,2,2]*g3*bZ)+1/g3^2*(diff(g3*bZ,x)-Cf02[compts][1,3,1]*g1*bX-Cf02[compts][2,3,1]*g2*bY-Cf02[compts][3,3,1]*g3*bZ)*(diff(g3*bZ,y)-Cf02[compts][1,3,2]*g1*bX-Cf02[compts][2,3,2]*g2*bY-Cf02[compts][3,3,2]*g3*bZ)):
> R12:=simplify(1/2*(-Da12a-Da21a+(F12-H12))):
> a12:=simplify(RICCI[compts][2,3]-RICCI0[compts][1,2]-R12);
[image: image16.wmf] := 

a12

0


> # a12 tökéletes!
> 

> b131:=0:for n from 1 to 3 do for m from 1 to 3 do b131:=b131+Cf02[compts][m,1,n]*DD[compts][n,m,3] od od:
> GD131:=simplify(b131):
> b132:=0:for n from 1 to 3 do for m from 1 to 3 do b132:=b132+Cf02[compts][m,1,n]*DD[compts][n,3,m] od od:
> GD132:=simplify(b132):
> b133:=0:for n from 1 to 3 do for m from 1 to 3 do b133:=b133+Cf02[compts][n,n,m]*DD[compts][m,1,3] od od:
> GD133:=simplify(b133):
> Da13a:=simplify(diff(DD[compts][1,1,3],x)+diff(DD[compts][2,1,3],y)+diff(DD[compts][3,1,3],z)-GD131-GD132+GD133):
> b311:=0:for n from 1 to 3 do for m from 1 to 3 do b311:=b311+Cf02[compts][m,3,n]*DD[compts][n,m,1] od od:
> GD311:=simplify(b311):
> b312:=0:for n from 1 to 3 do for m from 1 to 3 do b312:=b312+Cf02[compts][m,3,n]*DD[compts][n,1,m] od od:
> GD312:=simplify(b312):
> b313:=0:for n from 1 to 3 do for m from 1 to 3 do b313:=b313+Cf02[compts][n,n,m]*DD[compts][m,3,1] od od:
> GD313:=simplify(b313):
> Da31a:=simplify(diff(DD[compts][1,3,1],x)+diff(DD[compts][2,3,1],y)+diff(DD[compts][3,3,1],z)-GD311-GD312+GD313):
> F13:=simplify(1/g1^2*(diff(g1*bX,x)-Cf02[compts][1,1,1]*g1*bX-Cf02[compts][2,1,1]*g2*bY-Cf02[compts][3,1,1]*g3*bZ)*(diff(g3*bZ,x)-Cf02[compts][1,3,1]*g1*bX-Cf02[compts][2,3,1]*g2*bY-Cf02[compts][3,3,1]*g3*bZ)+1/g2^2*(diff(g1*bX,y)-Cf02[compts][1,1,2]*g1*bX-Cf02[compts][2,1,2]*g2*bY-Cf02[compts][3,1,2]*g3*bZ)*(diff(g3*bZ,y)-Cf02[compts][1,3,2]*g1*bX-Cf02[compts][2,3,2]*g2*bY-Cf02[compts][3,3,2]*g3*bZ)+1/g3^2*(diff(g1*bX,z)-Cf02[compts][1,1,3]*g1*bX-Cf02[compts][2,1,3]*g2*bY-Cf02[compts][3,1,3]*g3*bZ)*(diff(g3*bZ,z)-Cf02[compts][1,3,3]*g1*bX-Cf02[compts][2,3,3]*g2*bY-Cf02[compts][3,3,3]*g3*bZ)):
> H13:=simplify(1/g1^2*(diff(g1*bX,x)-Cf02[compts][1,1,1]*g1*bX-Cf02[compts][2,1,1]*g2*bY-Cf02[compts][3,1,1]*g3*bZ)*(diff(g1*bX,z)-Cf02[compts][1,1,3]*g1*bX-Cf02[compts][2,1,3]*g2*bY-Cf02[compts][3,1,3]*g3*bZ)+1/g2^2*(diff(g2*bY,x)-Cf02[compts][1,2,1]*g1*bX-Cf02[compts][2,2,1]*g2*bY-Cf02[compts][3,2,1]*g3*bZ)*(diff(g2*bY,z)-Cf02[compts][1,2,3]*g1*bX-Cf02[compts][2,2,3]*g2*bY-Cf02[compts][3,2,3]*g3*bZ)+1/g3^2*(diff(g3*bZ,x)-Cf02[compts][1,3,1]*g1*bX-Cf02[compts][2,3,1]*g2*bY-Cf02[compts][3,3,1]*g3*bZ)*(diff(g3*bZ,z)-Cf02[compts][1,3,3]*g1*bX-Cf02[compts][2,3,3]*g2*bY-Cf02[compts][3,3,3]*g3*bZ)):
> R13:=simplify(1/2*(-Da13a-Da31a+(F13-H13))):
> a13:=simplify(RICCI[compts][2,4]-RICCI0[compts][1,3]-R13);
[image: image17.wmf] := 

a13

0


> # a13 tökéletes!
> 

> b231:=0:for n from 1 to 3 do for m from 1 to 3 do b231:=b231+Cf02[compts][m,2,n]*DD[compts][n,m,3] od od:
> GD231:=simplify(b231):
> b232:=0:for n from 1 to 3 do for m from 1 to 3 do b232:=b232+Cf02[compts][m,2,n]*DD[compts][n,3,m] od od:
> GD232:=simplify(b232):
> b233:=0:for n from 1 to 3 do for m from 1 to 3 do b233:=b233+Cf02[compts][n,n,m]*DD[compts][m,2,3] od od:
> GD233:=simplify(b233):
> Da23a:=simplify(diff(DD[compts][1,2,3],x)+diff(DD[compts][2,2,3],y)+diff(DD[compts][3,2,3],z)-GD231-GD232+GD233):
> b321:=0:for n from 1 to 3 do for m from 1 to 3 do b321:=b321+Cf02[compts][m,3,n]*DD[compts][n,m,2] od od:
> GD321:=simplify(b321):
> b322:=0:for n from 1 to 3 do for m from 1 to 3 do b322:=b322+Cf02[compts][m,3,n]*DD[compts][n,2,m] od od:
> GD322:=simplify(b322):
> b323:=0:for n from 1 to 3 do for m from 1 to 3 do b323:=b323+Cf02[compts][n,n,m]*DD[compts][m,3,2] od od:
> GD323:=simplify(b323):
> Da32a:=simplify(diff(DD[compts][1,3,2],x)+diff(DD[compts][2,3,2],y)+diff(DD[compts][3,3,2],z)-GD321-GD322+GD323):
> F23:=simplify(1/g1^2*(diff(g2*bY,x)-Cf02[compts][1,2,1]*g1*bX-Cf02[compts][2,2,1]*g2*bY-Cf02[compts][3,2,1]*g3*bZ)*(diff(g3*bZ,x)-Cf02[compts][1,3,1]*g1*bX-Cf02[compts][2,3,1]*g2*bY-Cf02[compts][3,3,1]*g3*bZ)+1/g2^2*(diff(g2*bY,y)-Cf02[compts][1,2,2]*g1*bX-Cf02[compts][2,2,2]*g2*bY-Cf02[compts][3,2,2]*g3*bZ)*(diff(g3*bZ,y)-Cf02[compts][1,3,2]*g1*bX-Cf02[compts][2,3,2]*g2*bY-Cf02[compts][3,3,2]*g3*bZ)+1/g3^2*(diff(g2*bY,z)-Cf02[compts][1,2,3]*g1*bX-Cf02[compts][2,2,3]*g2*bY-Cf02[compts][3,2,3]*g3*bZ)*(diff(g3*bZ,z)-Cf02[compts][1,3,3]*g1*bX-Cf02[compts][2,3,3]*g2*bY-Cf02[compts][3,3,3]*g3*bZ)):
> H23:=simplify(1/g1^2*(diff(g1*bX,y)-Cf02[compts][1,1,2]*g1*bX-Cf02[compts][2,1,2]*g2*bY-Cf02[compts][3,1,2]*g3*bZ)*(diff(g1*bX,z)-Cf02[compts][1,1,3]*g1*bX-Cf02[compts][2,1,3]*g2*bY-Cf02[compts][3,1,3]*g3*bZ)+1/g2^2*(diff(g2*bY,y)-Cf02[compts][1,2,2]*g1*bX-Cf02[compts][2,2,2]*g2*bY-Cf02[compts][3,2,2]*g3*bZ)*(diff(g2*bY,z)-Cf02[compts][1,2,3]*g1*bX-Cf02[compts][2,2,3]*g2*bY-Cf02[compts][3,2,3]*g3*bZ)+1/g3^2*(diff(g3*bZ,y)-Cf02[compts][1,3,2]*g1*bX-Cf02[compts][2,3,2]*g2*bY-Cf02[compts][3,3,2]*g3*bZ)*(diff(g3*bZ,z)-Cf02[compts][1,3,3]*g1*bX-Cf02[compts][2,3,3]*g2*bY-Cf02[compts][3,3,3]*g3*bZ)):
> R23:=simplify(1/2*(-Da23a-Da32a+(F23-H23))):
> a23:=simplify(RICCI[compts][3,4]-RICCI0[compts][2,3]-R23);
[image: image18.wmf] := 
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> # a23 ökéletes! Elvégeztetett! 
> 

> 

> # divbdivb jön.
> 

> divb:=simplify(1/g1/g2/g3*(diff(g2*g3*bX,x)+diff(g3*g1*bY,y)+diff(g1*g2*bZ,z))):
> divbdivb:=simplify(1/g1/g2/g3*(diff(g2*g3*bX*divb,x)+diff(g3*g1*bY*divb,y)+diff(g1*g2*bZ*divb,z))):
> Dabba:=1/g1^2*Da11a+1/g2^2*Da22a+1/g3^2*Da33a:
> DMd:=simplify(Dabba-divbdivb);
[image: image19.wmf] := 
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> # Dabba és divbdivb ugyanaz!
> 

> Fsum:=1/g1^2*F11+1/g2^2*F22+1/g3^2*F33:
> Hsum:=1/g1^2*H11+1/g2^2*H22+1/g3^2*H33:
> FMH:=simplify(Fsum-Hsum);
[image: image20.wmf] := 
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0


> # Akkor a divbdivb=0 a görbevonalúban is fennáll!
> 

> # Akkor pedig csak egy dolog lehet: béta Theta nem nulla!!!! Vagy rosszul oldottam meg!
> 

> # Hogyan oldjam meg a divbdivb-t Maple 7-tel? Új program kell!
> 

> # Akkor most az R0 jön.
> 

> # R01 = -bX*R11 -bY*R12 -bZ*R13 -TX kell legyen.
> 

> aR01:=simplify(R01-1/g1*bX*R11-1/g2*bY*R12-1/g3*bZ*R13+g1*TX);
[image: image21.wmf] := 
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> # íme kijött! Csak rájöttem hogyan kell!
> 

> aR02:=simplify(R02-1/g1*bX*R12-1/g2*bY*R22-1/g3*bZ*R23+g2*TY);
> 

[image: image22.wmf] := 

aR02

0


> aR03:=simplify(R03-1/g1*bX*R13-1/g2*bY*R23-1/g3*bZ*R33+g3*TZ);
[image: image23.wmf] := 
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0


> aR00:=simplify(R00-1/g1*bX*R01-1/g2*bY*R02-1/g3*bZ*R03-divBMS);
[image: image24.wmf] := 

aR00

0


> # tökéletes, kijött ez is!
> 

> # Hiszen akkor igazoltuk, hogy görbevonalúban is rot béta = 0 kell legyen!!
> 

> # aR01, aR02, aR03 -> T = 0, aR00 -> divBMS = 0, de ráadásul külön divB és divS is 0!
> 

> # Akkor kedveském a görbevonalú Bétametrika-egyenlet téma elvégeztetett valóban!
> 

> 

> adivbdivb:=simplify(divbdivb-divB):# kékhalál
> # divB;
> R112233:=1/g1^2*R11+1/g2^2*R22+1/g3^2*R33:
> a2divbdivb:=simplify(R112233-divbdivb): # kékhalál
> a3divbdivb:=simplify(adivbdivb-a2divbdivb): # kékhalál
> a4divbdivb:=simplify(R112233-divB): # kékhalál
> DMd:=simplify(Dabba-divbdivb);
[image: image25.wmf] := 

DMd
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> 

> # aR112233:=simplify(R112233-Dabba... R11:=simplify(-Da11a+1/2*(F11-H11)): Mínusz!!!
> 

> a22divbdivb:=simplify(R112233+divbdivb);
[image: image26.wmf] := 

a22divbdivb
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> # Tehát R112233=0-ból divbdivb=0 adódik. 
> 

> graddivbx:=1/g1*diff(divb,x):
> graddivby:=1/g2*diff(divb,y):
> graddivbz:=1/g3*diff(divb,z):
> bgraddivb:=bX*graddivbx+bY*graddivby+bZ*graddivbz:
> aadivbdivb:=simplify(divbdivb-bgraddivb-divb^2);
[image: image27.wmf] := 
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> # Oké, ez tehát kijött.
> 

> # Igen, már látom hol a baj, divbdivb-nél divb^2 van, ami Descartesban
> 

> # dxbx2+dyby2+dzbz2+2dxbxdyby+2dxbxdzbz+2dybydzbz, ezzel szemben divB-ben
> 

> # dxbx2+dxby2+dxbz2+dybx2+dyby2+dybz2+dzbx2+dzby2+dzbz2 szerepel. 9 négyzetes tag. 
> 

> # a kettő különbsége 2dxbxdyby+2dxbxdzbz+2dybydzbz-dxby2-dxbz2-dybx2-dybz2-dzbx2-dzby2
> 

> # a kékhalál ennél jóval több tagból állt. Biztos azért mert görbevonalúban több tag van.
> 

> # gyanúm hogy valahogy a rotb van benne, ha rotb=0 akkor divbdivb=divB kell legyen. 
> 

> # de a rotb-ben negatív tagok is vannak, itt meg nincsenek. 
> 

> # rotb2=dybz2+dzby2-2dybzdzby+dzbx2+dxbz2-2dzbxdxbz+dxby2+dybx2-2dxbydybx.
> 

> # a négyzetes tagok stimmelnek de a kétszeresek nem. 
> 

> # 11:30 megnéztem egy rotb=0 esetet, ott se egyezik divbdivb és divB. Tehát két külön világ. 
> 

> # További elemzések kellenek. Újra be kell nyomkodni!!!
> 

> aaR00:=simplify(R00-1/g1*bX*(1/g1*bX*R11+1/g2*bY*R12+1/g3*bZ*R13)-1/g2*bY*(1/g1*bX*R12+1/g2*bY*R22+1/g3*bZ*R23)-1/g3*bZ*(1/g1*bX*R13+1/g2*bY*R23+1/g3*bZ*R33)-divB):
> aaaR00:=simplify(R00-1/g1*bX*(R01+g1*TX)-1/g2*bY*(R02+g2*TY)-1/g3*bZ*(R03+g3*TZ)-divB):
> a4R00:=simplify(aaR00-aaaR00);
[image: image28.wmf] := 

a4R00

0


> # Tehát a hiba ugyanaz. De mi? divBMS = divB-divS és divS=2R^2-bT! A 2R^2 hiányzik!
> 

> a5R00:=simplify(R00-1/g1*bX*(1/g1*bX*R11+1/g2*bY*R12+1/g3*bZ*R13)-1/g2*bY*(1/g1*bX*R12+1/g2*bY*R22+1/g3*bZ*R23)-1/g3*bZ*(1/g1*bX*R13+1/g2*bY*R23+1/g3*bZ*R33)-divB+2*R2);
[image: image29.wmf] := 
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> # Voilá! Az előjelet persze richtig fordítva vettem itt is meg a T-nél is...
> 

> aDA:=simplify(DA-1/g1*bX*(1/g1*bX*Da11a+1/2/g2*bY*(Da12a+Da21a)+1/2/g3*bZ*(Da13a+Da31a))-1/g2*bY*(1/2/g1*bX*(Da12a+Da21a)+1/g2*bY*Da22a+1/2/g3*bZ*(Da23a+Da32a))-1/g3*bZ*(1/2/g1*bX*(Da13a+Da31a)+1/2/g2*bY*(Da23a+Da32a)+1/g3*bZ*Da33a)):# nagy kékhalál
> 

> divB:
> # ez kisebb kékhalál, nem ez hiányzik tehát. Ajucus, ajucus...
> 

> divBMS:
> # na ez már szóbajöhet.
> 

> aDAdivBMS:=simplify(aDA+divBMS):# mínusszal is plusszal is nagy kékhalál.
> 

> # akkor nincs igazolva hogy mért kell külön divB=0 lenni. divbdivb=0 valahogy mégis benne van.
> 

> # ha divb=0 akkor divbdivb=0, márpedig ekkor  nem lesz divB=0 se rotb=0!
> 

> # lehet hogy valahogy mégis ha rotb=0 és divbdivb=0 akkor divB=0 kell legyen.
> 

> # vagy pedig valahol b^2*divB van elrejtve aminek nullának kell lennie. 
> 

> # A Descartest kell újra elemezni, azt kézi úton is tudom...ha odafigyelek persze.
> 

> # 2009.12.18 20:54 Újraszámoltatás.
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