[ Problem: Find the number of different ways to color a cube such that
2 facesare blue, 2 faces are red and 2 faces are green.

L First we define the cycle index of the octahedron:
[ > psi:=(x1, x2, X3, x4, x5, x6) - >( X1"6+6* X1"2* x4+3* x 1" 2* x2"2+6* x 2" 3+8* x 3"

2) 1 24;
P = (X1, X2, X3, X4, X5, X6) — ix16+lx12x4+}x12x22+lx23+lx32
L ' oo 24 4 8 4 3
[ Then we define the variable substitution....
> s:=k->g"k+r "k+b"k;
I si=k - g+ rk+p
[ ...and perform it on the cycle index:
> p:=psi(s(1),s(2),s(3),s(4),s(5),s(6));

1 1 1 2 1 3
Pi=_, (@+r+b)°+7(@+r+b) (@ +ri+bY)+2(g+r+b)’ (@ +r7+b%) +7(g"+r°+b7)

1 2

+3(@°+r7+b7)

[ Finally we ask for the coefficient of g"2 r"2 b"2:

[ > coeff(coeff(coeff(p,g"2),b"2),r"2);

L 6

> expand(p);

2grb*+2grtb+g®+r+b%+gr’+gb’+2g°r*+2g°b*+g°r+g°b+2g*r* +2g*b*
+2g°r*+2g°p3+rp’+2r2p*+r°b+2r'b*+2r°p3+2g*rb+3g*r’b+3g°rb?
+39°r’b+69°r’b*+3g°rb®+3gr*b*+3gr’b°




