| > restart; with(plots) :with(student):
Warning, the name changecoords has been redefined

T am not happy with this solution, I should be able to write it neater ;
however, here 1s the code the computes the Laplace Equation in
sphereical co-ords

X:=pcos(0)sin(¢)
Y:=psin(0) sin(d)

L Z:=pcos(P)
| > X:=rho*cos (theta) *sin(phi) ;
Y:=rho*sin (theta) *sin(phi) ;Z:=rho*cos (phi) ;lal:=Diff (u,rho) *2/rho;
Lal:=(Diff (u,x)*diff (X,rho) + Diff(u,y)*diff(Y,rho)+
Diff (u,z) *diff (Z,rho))*2/rho;
X:=pcos(0)sin(¢)
Y:=psin(0) sin(d)
Z:=pcos(P)
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| > Diff (u,theta) ;Diff (u,x)*diff (X,theta) + Diff(u,y)*diff (Y, theta)+

Diff(u,z)*diff (Z, theta);
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[ > la2:=Diff (u,phi) *cot (phi) /rho”*2; La2:=(Diff (u,x)*diff(X,phi) +
Diff(u,y)*diff(Y,phi)+ Diff (u,z)*diff (Z,phi)) *cot(phi)/rho”2;
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[ > la3:=Diff (Diff (u,rho) ,rho); La3:= (Diff(Diff(u,x),x)*diff(X,rho) +
Diff (Diff (u,x) ,y)*diff (Y,rho)+
Diff (Diff (u,x) ,z)*diff(Z,rho) ) *diff (X,rho)+ (Diff (Diff (u,y) ,h x)*diff
(X,rho) + Diff(Diff(u,y),y)*diff(Y,rho)+
Diff (Diff(u,y) ,z)*diff (Z,rho))*diff (Y, rho)+ (Diff (Diff (u,z) ,hx)*diff
(X,rho) + Diff(Diff(u,z),y)*diff(Y¥,rho)+
Diff (Diff(u,z) ,z)*diff(Z,rho))*diff(Z,rho)+Diff (u,x)*diff(diff(X,r
ho) ,rho) +
Diff (u,y) *diff (diff (Y, rho) ,rho)+Diff (u,z)*diff (diff (Z,rho),hrho) ;si
mplify (%, triqg) ;
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La3 :=qa—2chos(6)sin(¢)+( ¢ uJ sin(e)sin(¢)+( ujcos(d))Jcos(G)sin(d))
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"> lad:=Diff (Diff (u,phi) ,phi)/(rho*2); Lad:=

((Diff (Diff (u,x) ,x) *diff (X,phi) + Diff (Diff (u,x),y)*diff (¥,phi)+
Diff (Diff (u,x),z) *diff (Z,phi) ) *diff (X,phi)+ (Diff (Diff (u,y) ,x) *diff
(X,phi) + Diff (Diff (u,y),y)*diff (Y,phi)+

Diff (Diff (u,y) ,z) *diff (Z,phi)) *diff (Y,phi)+ (Diff (Diff (u,z),x)*diff
(X,phi) + Diff (Diff (u,z),y)*diff(Y,phi)+

Diff (Diff (u,z),z) *diff (Z,phi) ) *diff (2,phi)+Diff (u,x) *diff (diff (X,p
hi) ,phi) +

Diff (u,y)*diff (diff (Y,phi) ,phi)+Diff (u,z) *diff (diff (Z,phi) ,phi))/(




rho”2) ;simplify (%, triqg) ;
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> la5.—D1ff(D1ff(u,theta),theta)/(rho*51n(ph1))A2, La5:=

((Diff£f (Diff (u,x) ,x)*diff (X, theta) +

Diff (Diff (u,x) ,y)*diff (Y, theta)+

Diff (Diff (u,x) ,z)*diff (Z,theta))*diff (X, theta)+ (Diff(Diff (u,y) , x)*
diff (X,theta) + Diff(Diff(u,y),y)*diff(Y,theta)+

Diff (Diff(u,y) ,z)*diff (Z,theta))*diff (Y, theta)+ (Diff (Diff(u,z) ,x)*
diff (X,theta) + Diff(Diff (u,z),y)*diff(Y,theta)+

Diff (Diff(u,z) ,z)*diff(Z,theta))*diff(Z,theta)+Diff (u,x)*diff(diff
(X, theta) ,theta) +

Diff (u,y) *diff (diff (Y, theta)  theta)+Diff (u,z)*diff (diff(Z,6 theta),t
heta) )/ (rho*sin(phi) ) *2;simplify (%, triqg) ;
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[ > la:=eval(lal+la2+la3+lad+lab);La :=
eval (Lal+La2+La3+La4+La5) ;print (la) ;simplify(La, triqg) ;
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