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m:-500;

t:makelist(1*2*%pi/m,1,0,m);

load(newton);

findu(t) :=newton(X-e*sin(x)-t,t);

a-l;

e:z0.9;
u:makelist(findu(float(i*2.0*%pi1/m)),1,0,m);
x:makelist(a*cos(u[1])-e*a,i,1,m+l);
y
p

makelist(sqgrt(1-eM2)*a*sin(u[i]),1,1,m+1l);
lot2d([discrete,Xx,y],[style,points]);

BEFERFHROEMZRREZE#RICLTIOVNT S

r:makelist(a*(1-e*cos(u[i])),1,1,m+l);
plot2d([discrete, t,r],[style,points]);
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discrete data
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vx:makelist(-a*sin(u[1])/(1-e*cosu[i1])),1,1,m+1l);

vy:makelist(sgrt(1-en2)*a*cos(u[i1])/(1-e*cos(u[i])),1,1,m+l);

plot2d([discrete,vx,vy],[style,points]);
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HEAEOKBERR,(N) ETOVNT B,

load("'orthopoly™);
assume (%a0>0) ;

Rnli(n,1,r) := sgrt(2/(%a0*n))"3*(n-1-D)1/2*n*((n+D) D)) *2*r/ (*%a0*n))1*exp(

-r/(%a0*n))* gen_laguerre(n-1-1,2*1+1,2*r/(%a0*n));
YIm(l,m,theta,phi) := spherical_harmonic(l,m,theta,phi);
psi(n,l,m,r,theta,phi) = Rnl(n,1,r)*YImn(l,m,theta,phi);

%a0:1;

plot2d([Rnl(1,0,r),RN1(2,0,r),RNI(3,0,r)],[r,0,50],[y,-0.1,0.2]);
plot2d([Rnl(2,1,r),Rn1(3,1,r),RnI(4,1,r)],[r,0,50],[y,-0.1,0.2]);
plot2d([Rnl(3,2,r),Rn1(4,2,r),Rn1(5,2,r)],[r,0,50],[y,-0.1,0.2]);
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plot2d([r*"2*Rn1(1,0,r)"2,r*2*Rnl1(2,0,r)"2,r"2*Rn1(3,0,r)"2],[r,0,50]);
plot2d([r"2*Rnl(2,1,r)"2,r"2*Rn1(3,1,r)"2,r*2*RN1(4,1,r)"2],[r,0,50]);
plot2d([r"2*Rnl(3,2,r)"2,r"2*Rnl(4,2,r)"2,r*2*Rn1(5,2,r)"2],[r,0,50]);
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BRBIHFNALKVDTERORBEEZTALS

1

SZYO,O Zm

load(draw);

d(f) :=draw3d(color=red, spherical(if realpart(f)>0 then f else 0,phi,0,2*%pi,theta,0,%pi),
color=blue,spherical (if realpart(f)<0 then -f else 0,phi,0,2*%pi,theta,0,%pi),
surface_hide=true);

define(s(theta,phi),YIm(0,0,theta,phi));

d(s(theta,phi))$
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1 /3 X

Py :ﬁ(Yl,l_Yl,l): EF

i /3 y

py zﬁ(Yl,—l-i_Yl,l): E?
3 z
:Y = |— —
pz 1,0 472_ r

define(px(theta,phi),radcan((YIm(1,-1,theta,phi)-YIm(1,1,theta,phi))/sqrt(2)));
d(px(theta,phi))$
define(py(theta,phi),radcan((YIm(1,-1,theta,phi)+YIm(1,1,theta,phi)*%i)/sqrt(2)));
d(py(theta,phi))$

define(pz(theta,phi),radcan(YIm(1,0, theta,phi)));

d(pz(theta,phi))$
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d(dz2(theta,phi))$
define(dx2y2(theta,phi),radcan((YIm(2,2,theta,phi)+YIm(2,-2,theta,phi))/sqrt(2)));
d(dx2y2(theta,phi))$
define(dxy(theta,phi),radcan((YIm(2,2,theta,phi)-YIm(2,-2,theta,phi))/(sqrt(2)*%i)));
d(dxy(theta,phi))$
define(dyz(theta,phi),radcan((YIm(2,1, theta,phi)+YIm(2,-1, theta,phi))/(sqrt(2)*%i)));
d(dyz(theta,phi))$

define(dzx(theta,phi),radcan((YIm(2,1,theta,phi)-YIm(2,-1,theta,phi))/sqrt(2)));
d(dzx(theta,phi))$
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Rni(n,I,r) := sqrt((2/(%a0*n))"3*(n-1-1)1/2*n*((n+1) 1)))*2*r/ (%a0*n))"I
*exp(-r/(%a0*n))* gen_laguerre(n-1-1,2*1+1,2*r/(%a0*n));

YIm(l,m,theta,phi) := spherical_harmonic(l,m,theta,phi);

%a0:1;

load(draw);

define(s(theta,phi),YIm(0,0,theta,phi));

define(px(theta,phi),radcan((YIm(1,-1,theta,phi)-YIm(1,1,theta,phi))/sqrt(2)));

define(py(theta,phi),radcan((YIm(1,-1,theta,phi)+YIm(1,1,theta,phi)*%i)/sqrt(2)));

define(pz(theta,phi),radcan(YIm(1,0, theta,phi)));

define(dz2(theta,phi),YIm(2,0,theta,phi));

define(dx2y2(theta,phi),radcan((YIm(2,2,theta,phi)+YIm(2,-2,theta,phi))/sqrt(2)));

define(dxy(theta,phi),radcan((YIm(2,2,theta,phi)-YIm(2,-2,theta,phi))/(sqrt(2)*%i)));

define(dyz(theta,phi),radcan((YIm(2,1, theta,phi)+YIm(2,-1,theta,phi))/(sqrt(2)*%i)));

define(dzx(theta,phi),radcan((YIm(2,1, theta,phi)-YIm(2,-1,theta,phi))/sqrt(2)));

r:sqre(x"2+y"2+z"2);

theta:acos(z/r);

phi:atan2(y,x);

define(psi_s(n,X,y,z) ,Rnl(n,0,r)*s(theta,phi));

define(psi_px(n,X,y,z) ,Rnl(n,1,r)*px(theta,phi));

define(psi_py(n,X,y,z) ,Rnl(n,1,r)*py(theta,phi));

define(psi_pz(n,Xx,y,z) ,Rnl(n,1,r)*pz(theta,phi));

define(psi_dz2(n,x,y,z) ,Rnl(n,2,r)*dz2(theta,phi));

define(psi_dx2y2(n,x,y,z),Rnl(n,2,r)*dx2y2(theta,phi));

define(psi_dxy(n,x,y,z) ,Rnl(n,2,r)*dxy(theta,phi));

define(psi_dyz(n,x,y,z) ,Rnl(n,2,r)*dyz(theta,phi));

define(psi_zx(n,X,y,z) ,Rnl(n,2,r)*dzx(theta,phi));

d(F) :=draw3d(explicit(f,x,-30,30,z,-30,30),
contour_levels=15,contour=both,surface_hide=true);

y:0.0001%

d(psi_s(1,x,y,2))$

d(psi_s(2,x,y,2))$

d(psi_px(2,x,y,2))$

d(psi_pz(2,x,y,2))$

d(psi_s(3,X,y,2))$

d(psi_px(3,X,y,2))$

d(psi_pz(3,%,y,2))$

d(psi_dz2(3,x,Y,2))$

d(psi_dx2y2(3,x,Y,z))$

d(psi_zx(3,%,Y,2))$
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load("'orthopoly™);

Rnli(n,1,r) := sqrt((2/(%a0*n))"3*(n-1-D)1/2*n*((n+1D)1)))*(2*r/ (%a0*n))"I
*exp(-r/(%al0*n))* gen_laguerre(n-1-1,2*1+1,2*r/(%a0*n));

%al:1;

define(psi(r),Rnl(1,0,r)/(2*sqrt(%pi)));

assume(R>0);

rA: (u+v)*R/2;

rB: (u-v)*R/2;

tA:acos((-u*v-1)/(u+v));

tB:acos((-u*v+1)/(u-v));

J(R) :=R"2/4*2*%pi*integrate(integrate((u+v)*psi(rA)"2, v,-1,1),u,1,inf);

K(R) :=R"2/4*2*%pi*integrate(integrate((u+v)*psi(rA)*psi(rB), v,-1,1),u,1,inf);

S(R) :=R"3/8*2*%pi*integrate(integrate((u™2-v"2)*psi(rA)*psi(rB),v,-1,1),u,1,inf);

define(Eg(R),radcan(1/R-(J(R)+K(R))/(1+S(R))));

define(Eu(R),radcan(1/R-(J(R)-K(R))/(1-S(R))));

plot2d([Eg(R).Eu(R)],[R,0.2,8],[y,-0.2,0.4]);

load(newton);

Rmin:newton(difF(Eg(x),%x),2);

Emin:Eg(Rmin);

2 R
(ZR —SJ%E ~-3R-3 04

Eg(R):= -
._ZR 3 2 ._R

I R%e +VE +3 R +3 R/3e 0371
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z R — \
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ZER 3 2 R I
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-((2*R12-3)*%e"R-3*R-3)/(3*R*%e(2*R)+(R"3+3*R"2+3*R)*%e"R)
((2*RA2-3)*%e" R+ 3*R+3)/(3*R*%eN(2*R)+(-R"3-3*R"2-3*R)*%eR) —
\

_ P
~£.483099237060779b-2 D IE o1l
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sp3a(x,y,z):=(psi_s(2,X,Y,z)+psi_px(2,X,y,z)+psi_py(2,X,Y,z)+psi_pz(2,X,y,z))/2;
sp3b(x,y,z) :=(psi_s(2,X,y,z)+psi_px(2,x,y,z)-psi_py(2,X,y,z)-psi_pz(2,X,y,z))/2;
sp3c(X,Y,2z) :=(psi_s(2,X,y,z)-psi_px(2,x,y,z)+psi_py(2,X,y,z)-psi_pz(2,X,y,z))/2;
sp3d(X,y,z):=(psi_s(2,X,Y,z)-psi_px(2,X,Y,z)-psi_py(2,X,Y,z)+psi_pz(2,X,Y,2))/2;

y:0.0001; =

d(F) :=draw3d(explicit(f,x,-10,10,z,-10,10), 006 —————— ‘,’i,'i.
contour_levels=15,contour=both,surface_hide=true); 323% 3 = :{1,::1‘ "ii!ii,:..,..

d(sp3a(x,y,z))$ 002 8o

d(sp3b(x,y,2))$
d(sp3b(x,y,z))$
d(sp3b(x,y,z))$




