258(7) . wxm

1 Cartesian definitions

?(%l) kill(all); nunmer: false;
(%0) done
. (%1) false

7 (% 2) curl(a) := [diff(a[3],y) - diff(a[2],z),
diff(a[1],2z) - diff(a[3],x),
diff(a[2],x) - diff(a[1],y)];

(%2) curl(a): =[ diff(ag, y)-diff(ay, z), diff(ay, z)-di ff(as, x),

diff(ay, x)-diff(ay, y)l

(%3) diva): =diff(a;, x)+diff(ay,, y)+diff(ag, z)

- 2 Rodriguez-Vaz sol ution

- 2.1 Define Wand paraneters

7~ (% 4) W -Ct[al pha*Orega*y/r”~3 - %eta*x*z/r"5,
- (al pha* Orega* x/ r *"3+%et a*y*z/ r"5),
Ybet a* (x"2+y"2)/r~5 - 2*al pha/ r"3];
24y2 2
(v04) [-(O‘Qy-BXZJC,-(-Byz-mx}c,-(ﬁ(y <), O‘]C]

r3 ro ro r3 ro r3

7~ (% 5) factor(W;
(BXZ‘O(QFZY)C(Byz+o(Qr2x)C (By2+BX2'2Gr2)C]

0
(%5) [ 5 , 5 , 5

” (% 6) al pha: Orega*r*cos(Orega*r) - sin(Orega*r);
(%06) Qrcos(Qr)-sinQr)

7 (% 7) Y%eta: 3*al pha+Omega™2*r~2*si n( Orega*r);
(%7) Q%r2sinQr)+3(Qrcos(Qr)-sinQr))

7 (% 8) r: sqrt(x~2+yn2+z°2);

(%08) z2+y2+x?

7 (%3) div(a) 1= diff(a[1], x) + diff(a[2], y) + diff(a[3], z);

1/
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7 (% 9) W ev(ev(W);

Qy(Qz2+y?+x2 cos(Q~z2+y2+x2)-sin( Q~z%+y2+x?))

3/2

(%9) [ - ( - (xz(Q?

(22+y2+x2)

(22+y2+x2)sin Qz2+y2+x2)+3

(@/22+y2+x2 cos( @ 22+y2+x2)- sin @z2+y2+x2))) ) 1 (22+y2+x2)* ?) C

(- (yz(Q%(z2+y2+x2)sin( Qz2+y2+x2)+3

( z2+y2+x2 cos( Qz2+y2+x?)- sin Qz2+y2+x ))))/(z ry2+x2)% 2.

Qx(Q/z2+y2+x2 cos( Q22 +y2+x?)- sin Q22 +y2+x?)) 2o, 2
(22+y2+x2)¥? ) tiymeate

(z2+y2+x2)sin Qz2+y?+x2)+3

(Q22+yZ+xZ cos @ 22+y24x?)- sim @ (22+y2+x2))) ) 1 (224y2+x2) 2.

2(Qz2+y2+x2 cos( Q22 +y2+x2)- s.mm»

3/2 ]

(z2+y2+x?)

- 2.2 Conpute curl W
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(9% 10) cW curl (ev(ev(W));

 (%10) [ (- (y (Q2(22+y2+x2)sin( Q-lz2+y2+x2)+3

(Q«/22+y2+x2 cos( 0z2+y2+x2)- sin Q«/22+y2+x2))) )1 (22+y2+x2)° % 1 (5
22 (Q%(z2+y2+x2)sin Q~z2+y2+x2)+3

(Q\/22+y2+x2 cos( Q~z2+y2+x2)- si r(Q«/22+y2+x2)>))/(22+y2+x2)7/2-

y 2(Q° 2224y 24x? cos( @22 +y?4x?)- @ zsi @22 +y 2 +x?))

5/2

(22+y2+x2)

Q3xzsir‘(Qm)
+

3/2

(2%+y%+4x?)

30xz(Qz2+y?+x? cos( Qz2+y2+x?)- sin(Qz2+y2+x?)) >
(224y24x2) 2 ) C-((2y (Q

(22+y2+x2)si M Qz2+y2+x2)+3
(Q22+y2+x2 cos( @ 22+y2+x2)- sin( @22+y2+x2))) ) 1 (22+y2+x2)> 2 (5
(y2+x?) (Q2(z2+y2+x?)sinQz2+y2+x2)+3
(0 /224y Zex? cos( @ 22y Zex?)- sin( @22y ZexD))) ) 1 (224y 2xd) ' 2 +
(y2+x2)(Q3y z2+y2+x2 cos( Q/z2+y2+x2)- @2y si dgm))+

5/2

(22+y2+x2)

20%ysinQ~z2+y2+x2) 6y(Qz%+y2+x? cos(Qz%+y2+x?)- si I‘(Qm)))
+

3/2 5/ 2

(22+y2+x2) (22+y2+x2)
C, ((2x(Q%(z2+y2+x2)sin Q~z2+y2+x2)+3
(Q/22+y2+x2 cos( @ J22+y2+x2)- sin( Q22 +y2+x2))) ) 1 (22+y24x2)* 2 - (5
(y2+x2) (Q%(z2+y2+x2)si dgm)+3
(Q-/22+yZex? cos( @ 22y Zex?)- sin( @22y ZexD))) ) 1 (224y 2exd) ' 2 +
(y2+x2)(93xmcos(gm)-szsidgm))+

5/2

(22+y2+x2)

20%xsinQz2+y2+x ) 6 x(Q~z2+y2+x2 cos( Q~z2+y2+x2)-sin Qz%+y2+x ))

3/2 5/ 2

(z2+y2+x?) (z2+y2+x?)

C- (- (x (Q%(22+y2+x2)sin(Qz2+y2+x2)+3

(@ 22+y2+x? cos( @224y 2+x2)- sin(Q22+y24x2))) ) I (22+y2+x?)” 2 4 (5
22 (02(z2+y2+x2)sin Qz2+y2+x2)+3

(Q«/22+y2+x2 cos(QV22+y2+x2)-sir(Q«/22+y2+x2)>))/(22+y2+x2)7/2-
x 2(Q%z22+y2+x? cos( Q22 +y2+x?)- ? z sin( Q22 +y2+x2))

5/2

(22+y2+x2)

Q®y zsin(Qz2+y2+x?)

3/2

(2%+y%+4x?)
A o~ ns ol o~ 22 02?2 S o~ 220202\ it o~ 220002 0 L2\
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7 (% 11) kill(r,alpha, %eta);
. (%11) done
7 (%12) cWL: ratsubst(r, sqrt(x"2+y"2+z°2), cW;

(12) [((5Q°sin(Qr)yz4+(10Q%sinQr)y3+
(100%2sinQr)x2H-20Q%r2-15)sinMQr)H159r-Q3r3) cosQr))y) z2+
(Q3r4-3qr?)sinar)+30?r3cos(Qr))xz+5Q2sinQr)y>+
(10Q%sinQr)x?H-20%r2-15)sinQr)H15Qr-Q°r3)co Qr))y3+(5Q?
SiQr)x4H(-20%r2-15)sinQr){15Qr-03r3)coy Qr)) x2+
(15r2-20%r%)sinqr)-15ar3cos(Qr)) y) C)/ r7, - ((5Q%sinQr)xz4+(
10 0%sinNQr)xy2+10Q2sinqr)x3+
((-20%r2-15)sinQr){15Qr-03r3)coy Qr))x) z2+
(30r2-Q3r#Hsinar)-30%r3coyQr))yz+5Q%sinQr)xy4+

(10 2sinar)x34(-202r2-15)sinQr){15Qr-Q3r3)cosQr)) x)y2+5Q’
SinQr)x>H(-20%r2-15)sinQr){15Qr-03r3)cog(qQr)) x3+
((15r2-20%r%sinQr)-15Qr3cos(Qr))x) C)/ r’, -((
((erz-SQ)Sir(Qr)+Sercos(Qr))y2+
((Q3r2-3Q)sinQr)+3q?rcoQr))x2+2qr2sinar)-20%r3cogQr)) C)
[ r>]
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7 (% 13) cW2: rat subst (al pha, Orega*r*cos(Onega*r) - sin(Onega*r), cW);
I (%913) [(((593r cos(Qr)-5al phan)y z%+((10 Q3r cos(Qr)-10 al phan)
yS3+

((10 Q3r cos(Qr)- 10 al pha Q) x2-3Q3r3cos( Qr)+2 al pha Q?r2+15 al pha)y
) 224 Q*rScos(Qr)-alphaQdr4+3alphaQr?)xz+

(5031 co(Qr)-5al phaQ?)y>+

((10 Q3r cos(Qr)- 10 al pha Q?)x2-303r3cos(Qr)+2 al pha Q?r2+15 al pha)y3
+((5Q3r cos(Qr)-5al pha Q?) x4H-3q3r3cos(Qr)+2al pha Q?r2+15 al pha)
x2-203%rScos(Qr)+2alphaQ?r4-15alphar2)y) C)/ r7, -((

(5031 co(Qr)-5alphaQ?)xz4+((10Q3r cos(Qr)- 10 al pha Q?) x y2+

(10 Q3r cos(Qr)- 10 al pha Q?) x3+H -3 Q3r3cos( Qr)+2 al pha Q?r 2+15 al pha) x
) 224 -Q%r5cos(Qr)+alphaQi®r4-3alphaqQr?)yz+

(5031 co(Qr)-5al phaQ?)xy4+((10 Q3r cos( Qr)- 10 al pha Q?) x3+
(-303r3cos(Qr)+2al phaqQ?r2+15al pha)x) y2{5Q3r cos(Qr)- 5 al pha Q?)
x54-30%r3cos Qr)+2al phaQ?r2+15al pha) x3+
(-203r%cos(Qr)+2alphaQ?r4-15alphar?)x) C)/ r7, - ((
(Q*r3cos(Qr)-alphaq3r2+3al phaq)y?2+
(Q*r3cos(qr)-alphaq3r2+3alphaq)x2-2alphaQr?) C)/ rd]

- 2.3 Conpute div Wand curl W- Orega*W

7 (% 14) ratsinp(div(W));
; (%14) 0

7 (%15) ratsinp(cW Qrega*\W2);
 (w15) [0, 0, 0]

- 2.4 Create plot data

(% 16) filebase: "D:/Doc/Artikel - Eck/ ECE- Theori e/ Paper 258/ "
[*fil ebase: "F:/Paper258/";*/;

_ (%16) D:/Doc/Artikel - Eck/ ECE- Theori e/ Paper 258/

? (% 17) filename: concat (filebase, "xl1l.dat");
. (%17) D:/Doc/ Arti kel - Eck/ ECE- Theori e/ Paper 258/ x1. dat

7 (% 18) nunmer: true;
stream openw(fil enane);
printf(stream "# x1 x2 x3 vl v2 v3 cvl cv2 cv3~%);

(%18) true
(%19) Stream [ STRI NG CHAR]
. (20) false
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7 (%21) C -1; Orega: 1
(%21) -1
| (@22) 1

7 (%23) riosqrt(x"2+yr2+4z12);
(%023) (22+y2+x2)0'5

7 (%24) al pha: Orega*r*cos(Omega*r) - sin(Orega*r);
(Y024) (22+y2+x2)0' > cos((22+y2+x2)0' 5)- Si n((22+y2+x2)0' 5)

(% 25) f: 1.$
for k:-3.001 step 3 thru 3.001 do (

nf: O,
z: k/2,
for j:-4 step 1 thru 4 do (
y: j/2,
for i:-4 step 1 thru 4 do (
xX: 1/2,
x1l: [X,Y, 2],

vl: ev(ev(W2)),
cvl: ev(ev(cWe))*f,
[*print (x1,vl,cvl),*/

wl: x1,

wW2: v1*f,
W3: cv1*f,
nf: nf+1,

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

for'nzl thru nf do wite data(wa[n], stream,
printf(stream "~%),
printf(stream "~%)

_ (%26) done

7 (% 27) close(stream;
| (%@27) true

6 /



