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interfacg warnlevet 0) : # Maple 12
with( LinearAlgebrg :
with( Bits) :
Chapter 8 Problem 1

TP :=proc(M1, M2) return KroneckerProduat MIM2) endproc:
T := proc(x) return Transposé xendproc:
VSte:= proc(n) #enerates a list of computational states forubits

locali, L; #e.g. n=2= | |00) [01) |10/ |11/ |

L := Matrix(1, 2");
Setting$ defaultbits n);
for i from 1to 2" do
L[1,i] := cat( |, String(i— 1, msbfirsy, ")");
enddo;
# print(L);
return L; #returns Matrix L
endproc:

Defining matrices

:> 12 := IdentityMatrix(2);

X :=Matrix([[O0, 1], [1, 01]);
Z := Matrix([[1, 0], [0, —11));
Hi= 1 (X+2):

.\/?.

CNOT := RowOperatiofn IdentityMatrigd), [ 3, 4]) :
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The input vectors

|A = g|0+a|) and |B = byl0+b,|1)
= |A®|B) when g=b,=0

> V0:= Vecto([[1,0,0,0]): # |00
V1:=Vecto([[0,1,0,0,]]): # |01)
V2:=Vecto([[O, O, 10]]) # |10
V3:=Vecto([[0,0,0,1]): # |11
St:= Transposé VSi{@)) :

Bell-Meter - Read-Out is in terms of the Bell's st@esp,,, By, Byo and B,

B, = 100-HL)

_ V2
> M := Multiply(CNOT, TP(H, 12) );
B0O:= Multiply(M, VO);

B[ O] := factor( Multiply( T( BOOQ, St[l]
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g, = (00-+10)
N
> BO01:= Multiply(M, V1);
B[1] == factor( Multiply( T( BOD, St)[1]);
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"> B10:= Multiply(M, V2):
B[2] = factor( Multiply(T(B10), St)[1]);
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> B11:=Multiply(M, V3);
B[ 3] := factor( Multiply(T(B11), St)[1]);
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Bell's Projection Operators
:> PB0O0:= Multiply(B00, TransposéBO00) ); _ _
1 1
2 00 2
0 00 O
PB0O:= (6)
0 00 O
1 1
2 00 2
> PBOL-= Multiply(BO1, TransposéB01));
0O 0 0O
1 1
0 > 0
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0 0 0O
> PB10:= Multiply(B10, TransposeB10)); _
1 1
2 00 2
0 0 O
PB10:= (8)
0 0 O
1 1
2 00 2
> PB1l-= Multiply(B11, TransposéB11));
0 O 0O O
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v =|A)®|B)

:> VO := Vecto([[ d0],a[1],a[2],a[3]]]);
‘|w/ = Multiply(Transposé V@ St)[1];
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> G:=Multiply(CNOT, TP(H, 12)) : # Bell's StateGate
V= Multiply(G, VO0);
|/ =Multiply(Transpose¢ V, St)[1];
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Projections

> Multiply(PB0Q V);
g = factor(y/2 Multiply (T (Multiply(PBOQ V) ), St [1])
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> Multiply(PB01 V);
g = factor(y/ 2 Multiply (T (Multiply(PB01 V) ), St [1])
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> Multiply(PB1Q V);
) = factor(y/ 2 Multiply (T (Multiply(PB1Q V) ), St[1])
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> Multiply(PB11 V);

«+_ factor( 2 Multiply(T (Multiply( PB11 V) ), St [1])
ly) = —
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