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- Calcolo tensoriale Prolisso

7 In questo documento wxm calcolo tutte le grandezze tensoriali
partendo dal tensore metrico covariante e da quello controvariante
che devono esse l'inverso l'uno dell'altro.
L Non uso, salvo casi eccezionali, variabili wvettoriali o matrici
ma assegno PEDANTEMENTE un nome ad ogni elemento di tensore.
Uso le seguenti convenzioni.
1) gli indici sono separati dal nome della grandezza tramite il carattere "
2) gli indici sono solo alfabetici e monocarattere e gquando sono
covarianti sono lettere minuscole mentre se sono controvarianti sono
lettere maiuscole.
3) uso delle cifre per indicare indici speciali successivi. Indico
con 0 la derivata ordinaria e con 9 la derivata covariante.
4) normalmente i1 quattro indici in forma covariante sono t,x,y e z mentre
in forma controvariante sono T,X,Y, 7.
Indico le dieci componenti del tensore metrico covariante, in base alle
precedenti convenzioni, nel seguente modo: g_tt, g_tx, g_ty, g_tz, g_xt,
g_XX, g—XYI g_XZ ’ g—yt ’ g—yxl g—YY’ g—yz ’ g_Zt ’ g_ZXI g—ZYI g_Z Z.
Pertanto il tensore metrico controvariante €& indicato nel seguente
modo: g_TT, g_TX, g_TY, g_TZ, g_XT, g_XX, g_XY, g_XZ, g_Y¥YT, g_¥YX, g_YY,
g_Yz, g_zT, g_ZX, g_ZY¥, g_ZZ.
La derivata parziale prima rispetto al tempo viene indicata
con g_tt0Ot, g_tx0t, .... etc...
7 (%il) g_tt: T;
(%0l1) T
7 (%1i2) g_tx: 0;
(%02) 0
7 (%13) g_ty:0;
(%303) 0
7 (%i4) g_tz:0;
(%04) 0
7 (%15) g_xx:-1;
(%$05) -1
? (%16) g_xy:0;
(%306) O
L (%17) g_xz:0;
(%07) 0
©(%18) g_yy:-l;
(%08) -1
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(%19)

(%09)
(5110)
(%
(5111)

g vyz:0;
0

g_zz:-1;
-1

(g_xt:g_tx, g_yt:g_ty, g_zt:g_tz,

g _TT: 1/T;
1

T

g_TX: 0;
0
g_TY:0;
0

g _T7:0;
0
g_XX:-1;
-1
g_XY:0;
0
g_X7:0;
0
g_YY:-1;
-1
g_Y7:0;
0
g_Z7:-1;
-1
(g_XT:g_TX, g YT:g_TY, g_2T:g_T2Z,
0

g_YX:9_XY,

g_YX:g_XY,

g_zx:g_Xz,

g_ZzX:g_XzZ,
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g_zy:9_yz);

g_72Y:9_YZ);
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(%123)

(%023)

(%$124)

(%024)

ghk:matr
[ g_tt,
g_xt,

gHK:matr
[ g_TT,
[ g_XT,
[ g_YT,
[ g_2T,
71

T

0 0

ix(

g_tx,
g_XX,
g_YX,
g_zXx,

ix(

g_TX,
g_XX,
g_YX,
g_zZX,

g_ty,
J_XY,
g_VYy,
g_zV,

9_TY,
9_XY,
9_YY,
g_2%Y,

g_tz
g_xz
g_yz
g_zz

g_TZz
g_XZ
g_YZ
g_ZzZ

[ S R S Ry S—'

[ S R S Ry W'

~

~

~

~

~ ~
.

~ ~
.

Verifica.

($125) ghk

Deve venire la matrice identita:

gHK;

(%025)

1

0

0

0

0

1

0

0

0 O

0 O

1 0

01
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Ora faccio le derivate prime del tensore covariante rispetto alle variabili

indipendenti che assumo essere T,X,Y,%Z.

Notare che uso le maiuscole

per ricordare che sono le componenti CONTROVARIANTI del vettore posizione.

(%126)

(%026)

(%127)

(%027)

( g_ttot

g_xt0t:
g_ytOt:

g_zt0t

g_ttOx:
g_xtOx:
g_ytOx:
g_ztOx:

:diff
diff
diff
:diff

—~ o~~~

diff
diff
diff
diff

—~ o~ o~ o~

g_tt,T),
g_xt,T),
g—yt’T) 4
g_zt,T),

g_tt,X),
g_xt,X),
g—yt’ X) 4
g_zt,X),

g_tx0t
g_xx0t
g_yx0t
g_zx0t

cdiff
:diff
cdiff
:diff

g_tx0x:
g_xx0x:
g_yx0x:
g_zx0x:

—~ o~~~

diff
diff
diff
diff

—~ o~~~

g_tx,T),
g_xx,T),
g_yx,T),
g_zx,T),

g_tx,X),
g_xx,X),
g_yx,X),
g_zx,X),

g_tyO0t

g_xy0t:

g_yyO0t:
:diff

g_zy0t

g_tyOx:
g_xy0Ox:
g_yyOx:
g_zy0Ox:

cdiff

diff
diff

—~ o~ o~ o~

g_ty,T),
ag_xy,T),
a_vyy,T),
g_zy,T),

diff (g_ty,X),

diff
diff

(
(
(
(

g_xy,X),
g_vy,X),

diff(g_zy,X),

g_tz
g_X7
g_Y~Z
g_z7

g_tz
g_X7
g_Y~Z
g_z7
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(%$128)

(%028)

(%$129)

(%029)

( g_ttOy:
g_xt0Oy:
g_ytOy:
g_zt0Oy:

( g_ttlz:
g_xt0z:
g_yt0z:
g_zt0z:

diff
diff
diff
diff

g_tt,Y),
g_xt,Y),
g—yt’ Y) 14
g_zt,Y),

—~ o~ o~ o~

diff (g_tt,2Z),
diff (g_xt,2),
diff (g_yt,2),
diff (g_zt,2),

g_tx0y:
g_xx0y:
g_yx0y:
g_zx0y:

g_tx0z
g_xx0z
g_yx0z

g_zx0z:

cdiff
cdiff
cdiff

diff
diff
diff
diff

g_tx,Y),
g_xx,Y),
g_yx,Y),
g_zx,Y),

—~ o~ o~ o~

g_tx,72),
g_XX,72),
g_yx,72),
g_zX,72),

—~ o~ o~ o~

diff

g_tyOy:
g_xyOy:
g_yyOy:
g_zyOy:

g_ty0z
g_xy0z
g_yyO0z
g_zy0z

:diff
:diff(g_zvy,2),
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diff (g_ty,Y),
diff(g_xy,Y),
diff(g_yy,Y),
diff(g_zy,Y),

:diff(g_ty,2),
:diff(g_xvy,2),
(
(

g_vy,Z),

g_tz
g_X7

g_yz
g_z7

g_tz
g_X7

g_yz
g_7z7



