
W = 880, 0, 1, -ä<, 80, 0, ä, -1<, 81, -ä, 0, 0<, 8ä, -1, 0, 0<<;
MatrixForm@WDH* Observable *L
0 0 1 -ä

0 0 ä -1

1 -ä 0 0

ä -1 0 0

ES = Eigensystem@WD
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V = ES@@2DDH* Not necesarily orthonormal basis *L
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VP = V@@83, 4<DD H* Basis for SqrtH2L eigenspace *LH* MatrixForm@VPD*L
VM = V@@81, 2<DD H* Basis for -SqrtH2L eigenspace *L
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VPO = Orthogonalize@VPDH* Orthonormal basis for SqrtH2L eigenspace *LH*MatrixForm@VPD*L
VMO = Orthogonalize@VMDH* Orthonormal basis for -SqrtH2L eigenspace *L
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ketw1 = Transpose@8VPO@@1DD<D; MatrixForm@ketw1D
ketw2 = Transpose@8VPO@@2DD<D; MatrixForm@ketw2D
ketw3 = Transpose@8VMO@@1DD<D; MatrixForm@ketw3D
ketw4 = Transpose@8VMO@@2DD<D; MatrixForm@ketw4D
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braw1 = ketw1æ; MatrixForm@braw1D
braw2 = ketw2æ; MatrixForm@braw2D
braw3 = ketw3æ; MatrixForm@braw3D
braw4 = ketw4æ; MatrixForm@braw4D
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P1 = ketw1.braw1; MatrixForm@P1D
P2 = ketw2.braw2; MatrixForm@P2D
P3 = ketw3.braw3; MatrixForm@P3D
P4 = ketw4.braw4; MatrixForm@P4D
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P1.P1 � P1H*Check to see if P1 is really a projector*L
P2.P2 � P2H*Check to see if P2 is really a projector*L
P3.P3 � P3H*Check to see if P3 is really a projector*L
P4.P4 � P4H*Check to see if P4 is really a projector*L
True

True

True

True

P1.P2 � DiagonalMatrix@80, 0, 0, 0<D H*Verifying orthogonality*L
True

W == J,
2N * P1 + J,

2N * P2 + J-
,
2N * P3 + J-

,
2N * P4 H*Checking*L

True

P1 + P2 + P3 + P4 � DiagonalMatrix@81, 1, 1, 1<D
True
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PP = P1 + P2; MatrixForm@PPD H* Projector for SqrtH2L eigenspace*L
PM = P3 + P4; MatrixForm@PMDH* Projector for -SqrtH2L eigenspace*L
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PP.PP � PPH*Checing to see that PP is a projector*L
PM.PM � PMH*Checking to see that PM is a projector*L
True

True

ketY = Transpose@8Normalize@ H81, ä, 0, -1< LD < D; MatrixForm@ketYDH*We will measure this state wrt W*L
braY = ketYæ; MatrixForm@braYD
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p1 = Expand@ HbraY.PP.ketYL@@1DD@@1DD DH* Probability of reading the eigenvalue
,
2*L

p2 = Expand@ HbraY.PM.ketYL@@1DD@@1DD DH* Probability of reading the eigenvalue -
,
2*L
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p1 + p2 � 1H*Check*L
True
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ketYP = Map@Simplify, Transpose@ 8 Normalize@ Transpose@PP.ketY D@@1DD D < DD;
MatrixForm@ketYPDH* Resulting state if egenvaue

,
2 is read*L

ketYM = Map@Simplify, Transpose@ 8 Normalize@ Transpose@PM.ketY D@@1DD D < DD;
MatrixForm@ketYMDH* Resulting state if egenvaue -

,
2 is read*L
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