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= bra_ket(4) o .

4 random complex-valued Hermitian matrix:

H =
0.53427 + 0.000004 1.55496 - 0.483631 0.98593 + 0.414344 1.04617 - 0.087371
1.55496 + 0.483637 1.17180 + 0.000004 0.69207 - 0.1446047 1.38173 + 0.102567
0.98593 - 0.414344 0.69207 + 0.144601 0.12701 + 0.000004 1.28715 + 0.401344
1.04617 + 0.087374 1.38173 - 0.102561 1.28715 - 0.401344 1.66651 + 0.000004
Notice that the outer product (column wector times row wvector) of eigenvectors is a matrix:
ans =
0.41404 + 0.000001 -0.23109 + 0.105647 -0.25090 - 0.308161 0.03233 + 0.138151
-0.23109 - 0.105644 0.15593 + 0.000004 0.06141 + 0.236014 0.01720 - 0.085367
-0.25090 + 0.308161 0.06141 - 0.236015 0.38141 + 0.000007 -0.12242 - 0.059657
0.03233 - 0.138151 0.01720 + 0.085361 -0.12242 + 0.059651 0.04862 + 0.000004

when we sum the outer products of eigenvectors, we get the identity to within machine precision
i =

1.00000 + 0.000007 0.00000 + 0.000007 0.00000 - 0.000001 -0.00000 - 0.000001
0.00000 - 0.000004 1.00000 + 0.000004 0.00000 - 0.0000041 -0.00000 + O.000001
0.00000 + 0.000005 0.00000 + 0.000005 1.00000 + 0.000001 -0.00000 - 0.000005
-0.00000 + 0.000001 -0.00000 - 0.0000041 -0.00000 + 0.000004 1.00000 + 0.000004

the maximum error Tor the elements of this random matrix is:
1.3878e-016 + 2.0817e-0181

whereas machine precision on this computer s 2.2204e-016
octave-3.2.2.exe:8:~"\Desktop"PHYS401 code
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