7> restart;

interface(warnlevel =0) : # M aple12
L with(LinearAlgebra) :

_ Therotation operator R(a.p,y) when a =y.

TheR matrices; Rz(a) and Ry(B)

o 2]

> Rz=a— Matrix(He_ll E, O},
'Rz(a) '=Rz(at);

)= ® . <1>
0 E
7> Ry::B—>Matrix( co{%),—sin(%” [sm(%)cos{%)”)
Ry(B)'=Ry(B);
1a) gL
RY(B) = ~z?) =z @
sm(%ﬁ) co{%ﬁ)
E TheM1, M2, and M3 matrices

> M1l:=(q,B) — (simplify(Multiply(Rz(oc), Ry(%)j)) ;
'M1(0, B)'=M1(a, B);

M1(a, B) = ©)

= (@) — (st ion{| - £ ).~ 281))])).
M2( o, B, 8)'=M2(at, B, 5);

M2(a, B, ) = (4)




> M3:= (0, 8) — [simplify(Rz( (5_2“) ))]
M3( e, 8)'=M3(0, 5):

1
ez |(—5+OL)
M3(o, 8) =
0 e
The U, operator/matrix
> 2&:= Matrix([[0, 1], [1, O]]):
01
K=
10

Condition 1. Showingthat MM, =1,

> M1(o, B)M2( o, B, o) '= simplify( Multiply(M1( o B), M2(, B, 01) ) ):

M1(o, B) M2( o, B, o) =

Condition 2. Showing that M, U M, U = R(a.p,a)

First calculate R(a,p,a)

> R:=(a,p,d) — simplify(Multiply( Rz( ), Multiply(Ry(B),Rz(8) ) ) ) :

cof 1p) ' -sinf
ol 10) oo

‘R0, By )= R B, )

Ao, B, o) =

Now we calculate M, U M, U,

:> 'M12& M224 ‘= combine( Multiply(M1( o, B), Multiply( 24, Multiply(M2( o, B, o), 24))));

o{n)en (39
sin[jzL Bj cos(

M12& M22& =
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Definetherotation operator V

V:=(a,B,8) — combine(Multiply(M1(c, B), Multiply( 2&, M2(o, B,8)))) :
'V

1) oo

(0B o )'=V(o, B a);

V(a, B, o) =

Calculate VU,
'V- 24&'= simplify( Multiply(V (o, B, o)

—sin[
cos{1
2

LK) );

B) &

; B) ol

o2

cos(; [3] g —sin(; Bj
sin[; [3] cos(;

Calculating V;as a function of R(a,B,a)U,,

V ik=

Vy = simplify(MuItiply(ﬂ(%, 0, g

Vz :=—simplify(Multiply(.#( 0, =, 0), 24) ) : 'Vz'=Vz

) e

Vy =

Vz=

0 -l
I O

1 O
0 -1

Vx = simplify(Multiply(#(0, 0, 0), ZX&) ): 'VX'=VX;

VX =

Calculating V;as a function of V(a,B,a)

"Vx'=simplify(V (0, 0, 0) );

'Vz'=—simplify(V(0, =, 0) );

'Vy'=simp|ify(V(%, 0, g ) );
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