restart;

interface(warnlevel =0) : # M aple 12

with( plots) :
with(LinearAlgebra) :

Bloch Equation
v=1(0,0) —>Vector(

of )¢ w3

r:=(0,¢) — Vector([[ sin(6)cog¢), sin(0)sin(d), cog0)]]) :

Bloch Sphere

Bloch Vector

R:=plot3d(r(6,9), 6=0.7,¢$=0..2- ) :
al :=arrow(r(0, 0), color =blue) : a2 := arrow(r(=, 0), color =red) :

( 7, 0
a3 = arrow(r(g, O], color :blackJ s ad = arrow(r(%,n), color :brown) :
T T T 3n
a5 = arrow(r(;, EJ’ color :cyan) rab = arrow(r(;, 7) color :magenta) :

P'-arrow(r(£ E) color = reenj'
= 44 ) -9 '
1

display([R, al, a2, a3, a4, a5, a6, P], style=wireframe, tickmarks= [0, 0, 0],
axes =normal, orientation = [ 10, 58]);




Vectors r(6,0) — r(x,y, z)

= r Rl rr no3r )|
> V[r]:= r(0,0),r(n,O),r(z,O ,r(z,n),r(z, 2),r(2, > )

o|[x][-2][o][ o
V, = oLlol]| of[1}]|-12
-1||o|| of|of|| O

Pointson the Bloch Sphere

> Ply]:= [w(o,o),w(n.o),w(g,o),w %njw(gg)w(%j) :

o || L]0 2 2 2
v ’
TN vz || -5vZ || s W2 || -2 12

The vector to point Pand qubit at P

. -r-_r(ﬂ z)- = (z 5).
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Projection fy)Xy| = p

S = combine(Multiply(W(E’ Ej, HermitianTranSpoge(\p(E’ r ) j ) );
12 4 4
1 1 1 1
V25 4%
p:=
1 1. 1 1
sta' 242
L ' o 2
> Lp:= |Determinant(p), Trace(p), simplify( Trace(p°) ) |;

Lp:=[0,1, 1
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This procedure draws a Bloch vector from p

> BVect:= proqg ro
local x1,y1, z1, rél, 01, v, T,
z1:= simplify o 1,1 ro[ 2, 2]); # determine the Xx,y, z coords
x1 :=simplify rp 1, 2+ro[2, 1]); # fromp
y1 :=simplify 1 (ro[ 1, 2]—ro[ 2, 1]) );

rl:= simplif{(\/ |x1|2+ |y1|2+ |z]42 ); # determine the length of vector r

if r1> Othen #hie length is zero; a point at the origin.
01 := simplify( cos 1( f—i ) );
if(61=0) or (61=mr) then¢l:=0
else
. . _ 1
1 := simplify[ cos Y — 23— ;
¢ P fy( ( rl- sin(61) ))
end if;
else
01:=0:¢01:=0:
end if;

print x=x1,y=yl,z=21 # print coords. angles & vector length
print r=r19 =01, =91);
T:= simpliff( Trac(qaz));

prirt TI=T);
v:= arroif x1,yl, 3lcolor= red, width=0.05 # plot sphere& vector
displayf R, axes=normal, style =wireframe, orientatiop= 36]80

end proc:
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BVect(p);




BVect(p);
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BVect(p);




BVect(p);

=0

x=0,y=0,z
r=0,0

0,0=0




