esperimenti_wxml.wxm 1/

L] - .
Prove di calcolo tensoriale

" Provo a realizzare un documento wxm per il calcolo di tutte
le grandezze derivate da un assegnato tensore metrico
7 (%1i1) a_1:17*x-31%y;
| (%01) 17x-31y
ZEE . * -
(%12) A_1:23*x+7*y;
| (302) Ty+23x
7 (%i3) a_l*A_1;
(203) (17 x-31 y)(7 y+23 x)
7 (%i4) v: [a_l, A_1];
| (%504) [17x-31y,T7Ty+23x]
~ (%i5) length(v);
| (%05) 2
7 (%i6) vI1];
| (%06) 17x-31y
7 (%17) diff (v, x);
B (%07) [17,23]
" (%18) g_00:matrix (
[x"34+2*y"2*x-z/ (x"2+y"2),0,0,x*y*z],
[0, x*xty*y, x*y,x*z],
[0, y*x,y*y+tz*z,y*z],
[x*y*z,x*z,y*z, 2% z2+x*x] );
= +2 x y2+x3 0 0 Xy z
y2+X
(%08) 0 y2+x2  xy X z
0 Xy z2 +y2 vy z
Xy z Xz vz z2+x?
IZEE : .
[ (%19) matrixp(g_00);
| (%509) true
7 (%110) g_00[1];
(%010) [- 5 2+2xyZ+x3,O,O,xyz]
B yot+x
7 (%111) g_00[1,1];
(3011) - +2 x y2+x°
i y2 +x2
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?7(%i14) ratsimp (g_00.g_11);
1 0 0 O
0 1 0 O
(%014)
0 0 1 0
0O 0 0 1
e : .
f ($115) ratsimp(g_11);
(%015)

7 (%i12) diff(g_00,x);
2 xz
+2 y2+3 x2 0 y z
(y2+X2)2
(%012) 0 2 x z
0 v 0
Vv z z 2 x
7 (%113) g_ll:invert (g_00);
(%013
(y2+X2)((22+x2)(z2+y2)—y2 22)+xz(xy2Z—xz(22+y2))—xy(xy(22+x2)—;
( 22 2+2 Xy2+x3j((y2+xz)((22+x2)(22+y2)y2 22)+xz(xy2zfxz(22+y2))7xy(xy(22+x2)7xy22))+.
Ve +x
%2y 22 (224y2) - x2 43 ;2
( 22 2+2 Xy2+x3j((y2+xz)((22+x2)(22+y2)y2 22)+xz(xy2zfxz(22+y2))7xy(xy(22+x2)7xy22))+.
Vo +x
xy2 (y2+x2) 22 -3 y2 ;2
( 22 2+2 Xy2+x3j((y2+xz)((22+x2)(22+y2)y2 22)+xz(xy2zfxz(22+y2))7xy(xy(22+x2)7xy22))+.
Ve +x
X3y3zfxy(y2+xz)z(zz+y2)
( 22 2+2 Xy2+x3j((y2+xz)((22+x2)(22+y2)y2 22)+xz(xy2zfxz(22+y2))7xy(xy(22+x2)7xy22))+.
Ve +x

(y4 +x2 y2) z4 +(x2 y4+2 x4 y2+x6) 22 +x2 y6+x4 y4

y2 29+ ((x2-2 x) y6+(2 x4 -3 x3) y4+(x6—x5) y2) z4 +(x2 y2+x4) 23 +(x2 y8+(x4—2 x3) y6—5 x9 y4—4 x y2—x

(X2 y3+x4 y) Z4

y2 29+ ((x2-2 x) y6+(2 x4 -3 x3) y4+(x6—x5) y2) z4 +(x2 y2+x4) 23 +(x2 y8+(x4—2 x3) y6—5 x9 y4—4 x y2—x

(Xy6+x3y4) 22

v2 29+ ((x2-2 x) yo+(2 x8-3x3) vy +(x0-x%) y2) z9+(x% y2+x%) z3+(x% y8+ (x4 -2 x3) y0-5x5 y4-4x7 y2_x

(Xy5+2 x3 y3+x5 v) z3+(xy7+x3 y5) z

y2 25+ ((x%2 -2 x) y6+(2 x4 -3 x3) y4+(x67x5) y2) z4 +(x? y2+X4) 23 +(x? y8+(X472 x3) y675 x° y474 x7 _yzfx9
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?7(%il6) vli: [ (x72-y"2)/ (x+y) "2, (x"3+y"3)/(x"2-y"2) 1;
x2—y2 <y3+X3

7
127 42 2

(3016) [

(y+x

7 (3$i17) ratsimp (v1);

Yy —X yz—xy+X2

(%017) ,
VX y—X




