386 (4a) .wxm 1/ 3
(%$11) kill(all);
(%00) done
L] . .
1l Definitions
7(%il) cross(a,b) := [a[2]*b[3] - al3] b[2],
al31*b[1l] - alll*b[3],
| all]l*b[2] - al2]*b[1]];
(%Ol) cross(a,b):=[a2 b3—a3b2, a3b1—a1 b3, aj b2—a2 bl]
7(%i2) div(a) := diff(all],x) + diff(al2],y) + diff(al[3],2z);
7 (%02) div(a)' —gf a +-4§f a +-4§f a
| ’ T odx 1 dy 2 dz 3
7(%i3) curl (a) := [diff(a[3],y) - diff(al2],2),
diff(al[l]l,z) - diff(al3],x),
diff(af2],x) - diff(all]l,y)];
. d d d d d d
7(603) curl(a):=[(jy as-— 12 ar, 4. a1_<jx a3,;;;'a2—z;; ai |
7(%i4) curl_s(a) = [1/(r*sin(theta))* (diff (sin(theta)*a[3],theta) - diff (s
1/ (r*sin(theta))*diff(a[l],phi) - 1/r*diff(r*al[3],r),
| 1/r*(diff(r*af[2],r) — diff(a[l],theta))];
1 d d 1 d
%04 = —~< | — in(6 -— , -
(5o curls(a) [ rsin(@) (d9 (311’1( )a3) de az) rsin(@) (dcp a1>
1 d 1 d d
s (dr (faz))' E (dr (v22)" al)]
7(%15) /* transform vector from spherical to cartesian coordinates */
Transform_s_c (V) := block([S_s_cart,r,theta,phi,VT],
S_s_cart: matrix([sin(theta) *cos (phi), cos(theta)*cos(phi), -sin
[sin(theta) *sin(phi), cos(theta)*sin(phi), cos(phi)],
[cos (theta), -sin(theta), 0]),
r: sqgrt (x"2+y*2+z72),
phi: atan2 (y, x),
theta: acos(z/sqgrt (x"2+y"2+2"2)),
VT: (factor(ev(S_s_cart.V))),
(vr(i,1], vT[(2,1], VT[3,1]]
| ) S
L] .
2 Antisymm- Eqgs
(%16) depends ([A_cart], [x,v,z]);
(%06) [Acare(x/ v/, 2)]
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(%011)

(%012)

(%014)
(%$015)
(%0106)

(5117)

(%017)

ES5: diff(A_cart[3],y)-omega_y*A_cart[3]

E6: diff (A_cart[l],z)-omega_z*A_cart[1]

E7: diff(A_cart[2],x)-omega_x*A_cart[2]
d d

dy Acarty “Acarty Wy =Acart, Wz , Acart,
d d

dz Acart] “Acart; wZ:Acart3 Wy~ d x Acart3
d d

d x Acart2 _Acart2 wX:Acartl Wy~ dy Acartl

2*%z°3/(x*y) 1;

Step 1: start with A
A_cart: -B_0/2*[-y, X,

Boy BoX B0Z3

2 r - 2 r Xy ]

factor (diff (A_cart, x));
factor (diff (A_cart,vy));
factor (diff (A_cart, z))
3

4

BO Boz
[01_71 Xzy]
BO Boz3
[ o 0, 7 ]

35022
(0,0, ]
Xy

Step 2: Compute omega from antisymm.

ES5a: ev(ED),diff;
E6a: ev(Eo6),diff;
E7a: ev(E7),diff;
BO wy 23 BO Z3 BO W, X
+ =-
Xy x y? 2
Byw,y B By wy z3 By z3
BO (JJXX BO BO (JJyy BO
2 2 2 2
El: solve([Eb5a,E6a,E7a]
1 1
[[wy=-—,w,=-— ,w,=0

, [omega_x,

2/ 3

= —(diff(A_cart[2],z)-omega_

omedga_yVy,

—(diff (A_cart[3],x)—-omega_
—(diff(A_cart[1l],y)-omega_

egs.

omega_z]);
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 (5118)

(%018)

¥ (5119)

(%019)

2.3

(%$120)
(%020)
]

2.4

omega:
rhs (second (first (E1))),
rhs (third(first (E1))) 1;

1 1
[_71_710]

X Yy
curl (A_cart) ;
BO Z3 BO 23
[ r - I4 _BO:|
xyz xzy

Step 3: Calculate B2

B2: cross(omega,A_cart);
3

Boz Boz

[ r IB]

x y? w2y 0
Step 4: Calculate Bl

{T B given in spherical coordinates

($121)

(%021)

Bl: curl (A_cart);
BOZ3 3
[ r

X_yz

Boz

I_BO]
xzy

[ Check from B=curl A

(%122)
$022)

—

B1-B2;
(0,0, -2 Bg]|]

E? div checks

?(%123)
$0623)

div (B) ;
0

factor (div (B1));
0

div (A_cart) ;
3BO 22

Xy

factor (div (omega)) ;
y2 4 x2

X2 y2

[rhs(first (first (E1l))),

omega X A



