
» C = hadamard(8)

[CU,CS,CV] = svd(C)

% Hermitian?

C_H=(conj(C))'

if (C==C_H)

    C_Hermitian = 1

else

    C_Hermitian = 0

end

% Unitary?

C_U=C*C_H

% Invertible?

C_I = inv(C)

C_I*C

% Ill-condtioned?

C_K=cond(C)

% Positive Definite?

C_E=eig(C)

C =

     1     1     1     1     1     1     1     1

     1    -1     1    -1     1    -1     1    -1

     1     1    -1    -1     1     1    -1    -1

     1    -1    -1     1     1    -1    -1     1

     1     1     1     1    -1    -1    -1    -1

     1    -1     1    -1    -1     1    -1     1

     1     1    -1    -1    -1    -1     1     1

     1    -1    -1     1    -1     1     1    -1

CU =

  Columns 1 through 7 

    0.3848    0.3536    0.3536    0.6682    0.0345   -0.3464    0.0407

    0.3721    0.3536   -0.3536    0.1336    0.1035    0.6686   -0.3641

   -0.1873    0.3536    0.3536   -0.4009    0.4826   -0.1821   -0.5088

   -0.3234    0.3536   -0.3536    0.1336   -0.4915   -0.3506   -0.4240

    0.3809    0.3536    0.3536   -0.4009   -0.2518    0.0705    0.2089

   -0.2400    0.3536   -0.3536    0.1336    0.5843   -0.0831    0.4476

   -0.5784    0.3536    0.3536    0.1336   -0.2652    0.4580    0.2591

    0.1913    0.3536   -0.3536   -0.4009   -0.1962   -0.2349    0.3405

  Column 8 

    0.1806

    0.0575

    0.1712

   -0.2885

   -0.5763

   -0.3548

    0.2245

    0.5857

CS =

  Columns 1 through 7 

    2.8284         0         0         0         0         0         0

         0    2.8284         0         0         0         0         0

         0         0    2.8284         0         0         0         0

         0         0         0    2.8284         0         0         0

         0         0         0         0    2.8284         0         0

         0         0         0         0         0    2.8284         0

         0         0         0         0         0         0    2.8284

         0         0         0         0         0         0         0

  Column 8 

         0

         0

         0

         0

         0

         0

         0

    2.8284

CV =

  Columns 1 through 7 

         0    1.0000         0         0         0         0         0

         0         0    1.0000         0         0         0         0

    0.6348         0         0    0.3780    0.3326    0.2189    0.2356

    0.4480         0         0         0   -0.6400   -0.6091    0.1175

    0.1741         0         0    0.3780    0.0912   -0.1488   -0.8883

    0.1052         0         0         0    0.6400   -0.5986    0.2263

    0.2615         0         0    0.3780   -0.2288    0.3856    0.1953

   -0.5353         0         0    0.7559   -0.0975   -0.2278    0.2287

  Column 8 

         0

         0

   -0.4900

   -0.0696

    0.0855

    0.4121

    0.7413

   -0.1684

C_H =

     1     1     1     1     1     1     1     1

     1    -1     1    -1     1    -1     1    -1

     1     1    -1    -1     1     1    -1    -1

     1    -1    -1     1     1    -1    -1     1

     1     1     1     1    -1    -1    -1    -1

     1    -1     1    -1    -1     1    -1     1

     1     1    -1    -1    -1    -1     1     1

     1    -1    -1     1    -1     1     1    -1

C_Hermitian =

     1

C_U =

     8     0     0     0     0     0     0     0

     0     8     0     0     0     0     0     0

     0     0     8     0     0     0     0     0

     0     0     0     8     0     0     0     0

     0     0     0     0     8     0     0     0

     0     0     0     0     0     8     0     0

     0     0     0     0     0     0     8     0

     0     0     0     0     0     0     0     8

C_I =

  Columns 1 through 7 

    0.1250    0.1250    0.1250    0.1250    0.1250    0.1250    0.1250

    0.1250   -0.1250    0.1250   -0.1250    0.1250   -0.1250    0.1250

    0.1250    0.1250   -0.1250   -0.1250    0.1250    0.1250   -0.1250

    0.1250   -0.1250   -0.1250    0.1250    0.1250   -0.1250   -0.1250

    0.1250    0.1250    0.1250    0.1250   -0.1250   -0.1250   -0.1250

    0.1250   -0.1250    0.1250   -0.1250   -0.1250    0.1250   -0.1250

    0.1250    0.1250   -0.1250   -0.1250   -0.1250   -0.1250    0.1250

    0.1250   -0.1250   -0.1250    0.1250   -0.1250    0.1250    0.1250

  Column 8 

    0.1250

   -0.1250

   -0.1250

    0.1250

   -0.1250

    0.1250

    0.1250

   -0.1250

ans =

     1     0     0     0     0     0     0     0

     0     1     0     0     0     0     0     0

     0     0     1     0     0     0     0     0

     0     0     0     1     0     0     0     0

     0     0     0     0     1     0     0     0

     0     0     0     0     0     1     0     0

     0     0     0     0     0     0     1     0

     0     0     0     0     0     0     0     1

C_K =

    1.0000

C_E =

   -2.8284

    2.8284

   -2.8284

   -2.8284

   -2.8284

    2.8284

    2.8284

    2.8284

» % Matrix D

D = dingdong(8)

[DU,DS,DV] = svd(C)

% Hermitian?

D_H=(conj(D))'

if (D==D_H)

    D_Hermitian = 1

else

    D_Hermitian = 0

end

% Unitary?

D_U=D*D_H

% Invertible?

D_I = inv(D)

D_I*D

% Ill-condtioned?

D_K=cond(D)

% Positive Definite?

D_E=eig(D)

D =

  Columns 1 through 7 

    0.0667    0.0769    0.0909    0.1111    0.1429    0.2000    0.3333

    0.0769    0.0909    0.1111    0.1429    0.2000    0.3333    1.0000

    0.0909    0.1111    0.1429    0.2000    0.3333    1.0000   -1.0000

    0.1111    0.1429    0.2000    0.3333    1.0000   -1.0000   -0.3333

    0.1429    0.2000    0.3333    1.0000   -1.0000   -0.3333   -0.2000

    0.2000    0.3333    1.0000   -1.0000   -0.3333   -0.2000   -0.1429

    0.3333    1.0000   -1.0000   -0.3333   -0.2000   -0.1429   -0.1111

    1.0000   -1.0000   -0.3333   -0.2000   -0.1429   -0.1111   -0.0909

  Column 8 

    1.0000

   -1.0000

   -0.3333

   -0.2000

   -0.1429

   -0.1111

   -0.0909

   -0.0769

DU =

  Columns 1 through 7 

    0.3848    0.3536    0.3536    0.6682    0.0345   -0.3464    0.0407

    0.3721    0.3536   -0.3536    0.1336    0.1035    0.6686   -0.3641

   -0.1873    0.3536    0.3536   -0.4009    0.4826   -0.1821   -0.5088

   -0.3234    0.3536   -0.3536    0.1336   -0.4915   -0.3506   -0.4240

    0.3809    0.3536    0.3536   -0.4009   -0.2518    0.0705    0.2089

   -0.2400    0.3536   -0.3536    0.1336    0.5843   -0.0831    0.4476

   -0.5784    0.3536    0.3536    0.1336   -0.2652    0.4580    0.2591

    0.1913    0.3536   -0.3536   -0.4009   -0.1962   -0.2349    0.3405

  Column 8 

    0.1806

    0.0575

    0.1712

   -0.2885

   -0.5763

   -0.3548

    0.2245

    0.5857

DS =

  Columns 1 through 7 

    2.8284         0         0         0         0         0         0

         0    2.8284         0         0         0         0         0

         0         0    2.8284         0         0         0         0

         0         0         0    2.8284         0         0         0

         0         0         0         0    2.8284         0         0

         0         0         0         0         0    2.8284         0

         0         0         0         0         0         0    2.8284

         0         0         0         0         0         0         0

  Column 8 

         0

         0

         0

         0

         0

         0

         0

    2.8284

DV =

  Columns 1 through 7 

         0    1.0000         0         0         0         0         0

         0         0    1.0000         0         0         0         0

    0.6348         0         0    0.3780    0.3326    0.2189    0.2356

    0.4480         0         0         0   -0.6400   -0.6091    0.1175

    0.1741         0         0    0.3780    0.0912   -0.1488   -0.8883

    0.1052         0         0         0    0.6400   -0.5986    0.2263

    0.2615         0         0    0.3780   -0.2288    0.3856    0.1953

   -0.5353         0         0    0.7559   -0.0975   -0.2278    0.2287

  Column 8 

         0

         0

   -0.4900

   -0.0696

    0.0855

    0.4121

    0.7413

   -0.1684

D_H =

  Columns 1 through 7 

    0.0667    0.0769    0.0909    0.1111    0.1429    0.2000    0.3333

    0.0769    0.0909    0.1111    0.1429    0.2000    0.3333    1.0000

    0.0909    0.1111    0.1429    0.2000    0.3333    1.0000   -1.0000

    0.1111    0.1429    0.2000    0.3333    1.0000   -1.0000   -0.3333

    0.1429    0.2000    0.3333    1.0000   -1.0000   -0.3333   -0.2000

    0.2000    0.3333    1.0000   -1.0000   -0.3333   -0.2000   -0.1429

    0.3333    1.0000   -1.0000   -0.3333   -0.2000   -0.1429   -0.1111

    1.0000   -1.0000   -0.3333   -0.2000   -0.1429   -0.1111   -0.0909

  Column 8 

    1.0000

   -1.0000

   -0.3333

   -0.2000

   -0.1429

   -0.1111

   -0.0909

   -0.0769

D_Hermitian =

     1

D_U =

  Columns 1 through 7 

    1.2025   -0.5333   -0.3692   -0.2946   -0.2527   -0.2276   -0.2139

   -0.5333    2.1980   -0.2051   -0.1753   -0.1592   -0.1511   -0.1500

   -0.3692   -0.2051    2.3032   -0.1455   -0.1362   -0.1331   -0.1362

   -0.2946   -0.1753   -0.1455    2.3350   -0.1270   -0.1270   -0.1331

   -0.2527   -0.1592   -0.1362   -0.1270    2.3430   -0.1270   -0.1362

   -0.2276   -0.1511   -0.1331   -0.1270   -0.1270    2.3350   -0.1455

   -0.2139   -0.1500   -0.1362   -0.1331   -0.1362   -0.1455    2.3032

   -0.2126   -0.1592   -0.1500   -0.1511   -0.1592   -0.1753   -0.2051

  Column 8 

   -0.2126

   -0.1592

   -0.1500

   -0.1511

   -0.1592

   -0.1753

   -0.2051

    2.1980

D_I =

  Columns 1 through 7 

    0.6582    0.3544    0.2900    0.2685    0.2685    0.2900    0.3544

    0.3544    0.1955    0.1654    0.1611    0.1754    0.2255    0.4962

    0.2900    0.1654    0.1472    0.1561    0.2024    0.4684   -0.3435

    0.2685    0.1611    0.1561    0.1971    0.4600   -0.3549   -0.0867

    0.2685    0.1754    0.2024    0.4600   -0.3578   -0.0920   -0.0405

    0.2900    0.2255    0.4684   -0.3549   -0.0920   -0.0426   -0.0223

    0.3544    0.4962   -0.3435   -0.0867   -0.0405   -0.0223   -0.0127

    0.6582   -0.3072   -0.0709   -0.0322   -0.0179   -0.0107   -0.0064

  Column 8 

    0.6582

   -0.3072

   -0.0709

   -0.0322

   -0.0179

   -0.0107

   -0.0064

   -0.0034

ans =

  Columns 1 through 7 

    1.0000    0.0000    0.0000    0.0000   -0.0000    0.0000    0.0000

    0.0000    1.0000             0    0.0000    0.0000    0.0000    0.0000

         0         0            1.0000    0.0000    0.0000    0.0000   -0.0000

    0.0000    0.0000    0.0000    1.0000   -0.0000    0.0000   -0.0000

         0         0           -0.0000   -0.0000    1.0000             0    0.0000

    0.0000   -0.0000    0.0000   -0.0000   -0.0000    1.0000    0.0000

    0.0000   -0.0000   -0.0000             0             0             0    1.0000

   -0.0000    0.0000   -0.0000   -0.0000    0.0000    0.0000    0.0000

  Column 8 

   -0.0000

   -0.0000

   -0.0000

   -0.0000

   -0.0000

   -0.0000

         0

    1.0000

D_K =

    2.3288

D_E =

   -1.5708

   -1.5708

   -1.5700

    1.5708

    1.5708

    1.5570

   -1.4157

    0.6745

» % Matrix E

E = pascal(8)

[EU,ES,EV] = svd(C)

% Hermitian?

E_H=(conj(E))'

if (E==E_H)

    E_Hermitian = 1

else

    E_Hermitian = 0

end

% Unitary?

E_U=E*E_H

% Invertible?

E_I = inv(E)

E_I*E

% Ill-condtioned?

E_K=cond(E)

% Positive Definite?

E_E=eig(E)

E =

  Columns 1 through 6 

           1           1           1           1           1           1

           1           2           3           4           5           6

           1           3           6          10          15          21

           1           4          10          20          35          56

           1           5          15          35          70         126

           1           6          21          56         126         252

           1           7          28          84         210         462

           1           8          36         120         330         792

  Columns 7 through 8 

           1           1

           7           8

          28          36

          84         120

         210         330

         462         792

         924        1716

        1716        3432

EU =

  Columns 1 through 7 

    0.3848    0.3536    0.3536    0.6682    0.0345   -0.3464    0.0407

    0.3721    0.3536   -0.3536    0.1336    0.1035    0.6686   -0.3641

   -0.1873    0.3536    0.3536   -0.4009    0.4826   -0.1821   -0.5088

   -0.3234    0.3536   -0.3536    0.1336   -0.4915   -0.3506   -0.4240

    0.3809    0.3536    0.3536   -0.4009   -0.2518    0.0705    0.2089

   -0.2400    0.3536   -0.3536    0.1336    0.5843   -0.0831    0.4476

   -0.5784    0.3536    0.3536    0.1336   -0.2652    0.4580    0.2591

    0.1913    0.3536   -0.3536   -0.4009   -0.1962   -0.2349    0.3405

  Column 8 

    0.1806

    0.0575

    0.1712

   -0.2885

   -0.5763

   -0.3548

    0.2245

    0.5857

ES =

  Columns 1 through 7 

    2.8284         0         0         0         0         0         0

         0    2.8284         0         0         0         0         0

         0         0    2.8284         0         0         0         0

         0         0         0    2.8284         0         0         0

         0         0         0         0    2.8284         0         0

         0         0         0         0         0    2.8284         0

         0         0         0         0         0         0    2.8284

         0         0         0         0         0         0         0

  Column 8 

         0

         0

         0

         0

         0

         0

         0

    2.8284

EV =

  Columns 1 through 7 

         0    1.0000         0         0         0         0         0

         0         0    1.0000         0         0         0         0

    0.6348         0         0    0.3780    0.3326    0.2189    0.2356

    0.4480         0         0         0   -0.6400   -0.6091    0.1175

    0.1741         0         0    0.3780    0.0912   -0.1488   -0.8883

    0.1052         0         0         0    0.6400   -0.5986    0.2263

    0.2615         0         0    0.3780   -0.2288    0.3856    0.1953

   -0.5353         0         0    0.7559   -0.0975   -0.2278    0.2287

  Column 8 

         0

         0

   -0.4900

   -0.0696

    0.0855

    0.4121

    0.7413

   -0.1684

E_H =

  Columns 1 through 6 

           1           1           1           1           1           1

           1           2           3           4           5           6

           1           3           6          10          15          21

           1           4          10          20          35          56

           1           5          15          35          70         126

           1           6          21          56         126         252

           1           7          28          84         210         462

           1           8          36         120         330         792

  Columns 7 through 8 

           1           1

           7           8

          28          36

          84         120

         210         330

         462         792

         924        1716

        1716        3432

E_Hermitian =

     1

E_U =

  Columns 1 through 6 

           8          36         120         330         792        1716

          36         204         750        2178        5412       12012

         120         750        2892        8646       21912       49335

         330        2178        8646       26334       67617      153725

         792        5412       21912       67617      175252      401258

        1716       12012       49335      153725      401258      923702

        3432       24453      101530      318747      836628     1934179

        6435       46475      194623      614679     1620593     3759625

  Columns 7 through 8 

        3432        6435

       24453       46475

      101530      194623

      318747      614679

      836628     1620593

     1934179     3759625

     4063866     7921245

     7921245    15475205

E_I =

  1.0e+003 *

  Columns 1 through 7 

    0.0080   -0.0280    0.0560   -0.0700    0.0560   -0.0280    0.0080

   -0.0280    0.1400   -0.3220    0.4340   -0.3640    0.1880   -0.0550

    0.0560   -0.3220    0.8120   -1.1620    1.0160   -0.5410    0.1620

   -0.0700    0.4340   -1.1620    1.7420   -1.5790    0.8650   -0.2650

    0.0560   -0.3640    1.0160   -1.5790    1.4760   -0.8300    0.2600

   -0.0280    0.1880   -0.5410    0.8650   -0.8300    0.4780   -0.1530

    0.0080   -0.0550    0.1620   -0.2650    0.2600   -0.1530    0.0500

   -0.0010    0.0070   -0.0210    0.0350   -0.0350    0.0210   -0.0070

  Column 8 

   -0.0010

    0.0070

   -0.0210

    0.0350

   -0.0350

    0.0210

   -0.0070

    0.0010

ans =

  Columns 1 through 7 

    1.0000             0    0.0000    0.0000    0.0000    0.0000    0.0000

   -0.0000    1.0000    0.0000   -0.0000   -0.0000   -0.0000   -0.0000

   -0.0000   -0.0000    1.0000             0   -0.0000             0    0.0000

         0       -0.0000             0    1.0000    0.0000    0.0000   -0.0000

         0       -0.0000   -0.0000   -0.0000    1.0000   -0.0000   -0.0000

         0        0.0000    0.0000    0.0000    0.0000    1.0000    0.0000

    0.0000    0.0000    0.0000    0.0000    0.0000    0.0000    1.0000

         0                 0   -0.0000   -0.0000   -0.0000   -0.0000   -0.0000

  Column 8 

    0.0000

    0.0000

   -0.0000

    0.0000

   -0.0000

    0.0000

    0.0000

    1.0000

E_K =

  2.0645e+007

E_E =

  1.0e+003 *

    0.0000

    0.0000

    0.0001

    0.0005

    0.0020

    0.0119

    0.1488

    4.5437
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