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1 Cartesian definitions

(%11l) kill(all); numer: false;
(%00) done
(%01) false

%i2) curl(@) := [diff(a[3].y) - diff(a[2].2),
diff(a[1].2) - diff(a[3].%),
diff(a[2],.x) - diff(a[l]l.y)]:

(%02) curl(a):=[diff(az,y)-diff(a,, z),diff(a;, z)-diff(az, x),

diff(ay , x)-diff(a;, y)]

%i3) div(a) := diff(a[l], x) + diff(a[2], v) + diffa[3], 2);

(%03) diva):=diff(a; , x)rdiff(a,,y)+rdiff(az, z)
2 Rodriguez-Vaz solution

2.1 Define W and parameters

(%14) W: -C*[alpha*Omega*y/r"3 - %beta*x*z/r"5,
alpha*Omega*x/r"3+%beta*y*z/r"5,
Ybeta*(x"2+y"2)/r~5 - 2*alpha/r~3];

2 2 2

Gioty L2870, (132,005],[p07D 20y

r3 r> r> r3 r> r3

(%i5) factor(W);
(%05) [(BXZ'O‘Qrzy)C (Byz+aQr?x)C _(By2+BX2—2ar2)C]

7 7
5 r> r>

r

(%16) alpha: Omega*r*cos(Omega*r) - sin(Omega*r);
(%06) Q rcos(Q r)-sin(Qr)

(%17) %beta: 3*alphatOmega™2*r”~2*sin(Omega*r);
(%07) Q?r2sin(Q r)+3(Q r co(Q r)-sin(Q r))

(%18) r:I sqrt(xX"2+y"2+z"2);

(%08) ~z2+y2+x2
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7i9) W2: ev(W);
(%09) [-
a(ar cos(a r)-sin(ar)y (Q%r2sin(Q r+3(a rcos(q r)-sin(Q rMxz
(z2+y2+x2)*/? ) (z2+y2+x2)*? JC .
Q(Q r cos(Q r)-sin(Q r))x+(§22 rzsin(q r)+3(q r cos(Q r)-sin(Q r))y ZJ c -
(z2+y2+x2)*/? (z2+y2+x2)*? ,
(02 rZsin(a r)+3(ar cos(Q r)-sin(Q rN(y?+x?) 2(q r cos(q r)-sin(q r))
(z2+y2+x2y°’? i (22+y2+x2)*/? J
-~ 2.2 Compute curl W
? %i10) cW: curl(ev(W));
3o(rcos(Qr)-sin(Qr))xz
(%010) [ (- *
(22+y2+x2)0"2
(0% rZsin(a r)+3(q r cos(Q r)-sin(Q r))y
(22+y2+x2Y "2 -
5002 r2sin(a r)+3(ar cos(Q r)-sin(Q r))y z2
(22+y2+x2y "2 )C-(
2(Q? rZsin(q r)+3(Q r cos(Q r)-sin(q r)))y+6(§2 r cos(Q r)-sin(Q r))y
(22+y2+X2)5/2 (22+y2+x2)5/2
5(Q? r2sin(Q r)+3(Q r cos(Q r)-sin(a Ny (y2+x?)
(22+y2+X2)7/2 - (
2(Q?r?sin(Q r)+3(q r cos(q r)-sin(o PNx 6(arcos(Qr)-sinor)x
(z2+y2+x2)°’? (22+y2+x2)°’?
5(Q? r2 sin(Q r)+3(q r cos(q r)-sin(Q r))x(y2+x2)
(22+y2ex2) " N
3a(arcos(Q r)-sin(a r)y z (@ rZsin(a r+3(qrcos(a r)-sin(a N x
(z2+y2+x2)’? i (z2+y2+x2y"? '
5(Q2 r2sin(Q r)+3(Q r cos(Q r)-sin(Q r))x z>2 a(Qr cos(Q r)-sin(Q r))
(z2+y2+x2)""? - (22+y2+x2)*? )
3a(qrcos(Qr)-sin(Q r))y2+5(§22 r?sin(Q r)+3(a r cos(q r)-sin(Q r)Hxy Z) C-
(22+y2+X2)5/2 (22+y2+x2)7/2
Q(Q r cos(Q r)-sin(a r)) 30(Q r cos(Q r)-sin(Q r))x2
(22+y2+x2)*/? i (22+y2+x2)’? )
5(Q% rZ2sin(Q r)+3(Q r cos(Q r)-sin(Q r)))xy z
7/2 ) ]

(22+y2+X2)
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7 (wi11) kill(r,alpha,%beta);
(%011) done

7 (%i12) cWl: ratsubst(r, sqrt(x"2+yn"2+z72), cW);
®012) [-( (5 Q2 r2-15)sin(Q r)+15 0 r cos(Q r))y z2+

(Ba?r3cox(Qr)-3ar2sin(Qr))xz+

(15-502%r?2)sin(Q r)-150Q r co(Q r))y3+(

(15-502%r?2)sin(Q r)-15Q r co(Q rNx2+HQ% r*-9r2)sin(Q r)+9 o rs
co(Qr)yY)C)/r7 ,-(((50°r2-15)sin(Q r)+15Q r co(Q r))x z2+
(Bar2si(ar)-302ri3cox(Qr)yz+

(5 0%r2-15)sin(Q r)+15Q r co(Q r))x y2+

(5 0% r2-15)sin(Q r)+15Q r co(Q r)x3+
(15r2-30%2r®H)sin(Qr)-150 r3co(Q rNx) )/ r’ , ((

(10 0% r2-30)sin(Q r)*30Q r co(Q r))xy z+

B ar?sin(ar)-302rdcos(Q r))y?+3 0?2 rico(Q r)-30 r2sin(Q r))x?)
C)/r’]

7 (%i13) cW2: ratsubst(alpha, Omega*r*cos(Omega*r) - sin(Omega*r), cWl);
- (013) [-(((5 Q% r3cos(q r)-5alpha 0?2 r2+15 alpha)y z2+3 alpha o r2 x
z+(-5 Q3 r3 cox(Q r)+5 alpha 02 r2-15 alpha)y3+(

(-5 03 r3cos(q r)+5 alpha 0? r2-15 alpha)x2+Q2 r° cos(Q r)-alpha Q2 r4+
9alphar2)y)C)/r’ ,-((5 a3 r3coxq r)-5alphaq?r2+15alpha)x z2-3
alphaQr2y z+«5 Q3 r3cos(q r)-5alpha 0 r2+15 alpha)x y2+

(5 0° r3cox(Q r)-5 alpha 02 r2+15 alpha)x3+

(-303r°co(q r)+3alphao?r4-15alphar?)x)Cc)/r’,

(10 0° r3 cos(Q r)-10 alpha Q2 r2+30 alpha) xy z-3 alpha Q r2y2+3 alpha Q r2 x2)C
7

r

1

- 2.3 Compute div W

%i14) div(W):
(%014) 0
0

2.4 Create plot data

Tilebase: "F:/Paper258/';

(»i15) /*fTilebase: "D:/Doc/Artikel-Eck/ECE-Theorie/Paper258/'*/
(%015) F:/Paper258/



258(7) -wxm

? (%i16) filename: concat (Tfilebase, ""x1l.dat');
(%016) F:/Paper258/x1.dat

7 (%il7) numer: true;
stream: openw(filename);
printf(stream, "# x1 x2 x3 vl v2 v3 cvl cv2 cv3~%");

(%017) true
(%018) Stream [STRING-CHAR]
(%019) false

7 (%i20) C: -1; Omega: 1;
(%020) -1
(%021) 1

7%i22) r: sqQre(xN2+yn2+z72);
(%022) (22+y2+x2) >

7 (%i23) alpha: Omega*r*cos(Omega*r) - sin(Omega*r);
®%023) (22+y2+x2)’"° cos((z2+y?+x2) "°)-sin(z2+y2+x2) ")

7oi2a) Fr o1.$
for k:-3.001 step 3 thru 3.001 do (

nf: O,
z: k/72,
for j:-4 step 1 thru 4 do (
y: 3/2,
for 1:-4 step 1 thru 4 do (
X: 1/2,

x1: [X,y,z],

vli: ev(ev(W2)),

cvl: ev(ev(cW2))*f,
/*print (x1,vl,cvl),*/

wl: x1,

w2: v1*f,
w3: cvl*f,
nf: nf+l,

wa[nf]: append(wl, w2, w3)
)
)

for,n:l thru nf do write_data(wa[n], stream),
printf(stream, "~%"),
printf(stream, "~%'")

)

(%025) done

7~ (%i26) close(stream);
(%026) true




