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6.

> A = rbind(c(1.00, 0.75, 0.75, 0.75),
+           c(0.75, 1.00, 0.75, 0.75),
+           c(0.75, 0.75, 1.00, 0.75),
+           c(0.75, 0.75, 0.75, 1.00) ); A
     [,1] [,2] [,3] [,4]
[1,] 1.00 0.75 0.75 0.75
[2,] 0.75 1.00 0.75 0.75
[3,] 0.75 0.75 1.00 0.75
[4,] 0.75 0.75 0.75 1.00
> 
> # a)
> c(det(solve(A)), 1/det(A))
[1] 19.69231 19.69231
> 
> # b) 
> c(det(A%*%A), det(A)^2)
[1] 0.002578735 0.002578735
> 
> # c) 
> eigen(A)
$values
[1] 3.25 0.25 0.25 0.25

$vectors
     [,1]       [,2]       [,3]        [,4]
[1,] -0.5  0.0000000  0.5855001 -0.63811414
[2,] -0.5  0.0000000  0.4064531  0.76471949
[3,] -0.5 -0.7071068 -0.4959766 -0.06330268
[4,] -0.5  0.7071068 -0.4959766 -0.06330268

> 
> # d) A^{1/2}
> C = eigen(A)$vectors; D = diag(eigen(A)$values)
> Ahalf = C %*% sqrt(D) %*% t(C); Ahalf
          [,1]      [,2]      [,3]      [,4]
[1,] 0.8256939 0.3256939 0.3256939 0.3256939
[2,] 0.3256939 0.8256939 0.3256939 0.3256939
[3,] 0.3256939 0.3256939 0.8256939 0.3256939
[4,] 0.3256939 0.3256939 0.3256939 0.8256939
> Ahalf %*% Ahalf # Should be A
     [,1] [,2] [,3] [,4]
[1,] 1.00 0.75 0.75 0.75
[2,] 0.75 1.00 0.75 0.75
[3,] 0.75 0.75 1.00 0.75
[4,] 0.75 0.75 0.75 1.00
> 
> # e) A^{-1/2}
> Aminushalf = C %*% solve(sqrt(D)) %*% t(C); Aminushalf
          [,1]      [,2]      [,3]      [,4]
[1,]  1.638675 -0.361325 -0.361325 -0.361325
[2,] -0.361325  1.638675 -0.361325 -0.361325
[3,] -0.361325 -0.361325  1.638675 -0.361325
[4,] -0.361325 -0.361325 -0.361325  1.638675
> Aminushalf %*% Ahalf # Should be I
              [,1]          [,2]          [,3]          [,4]
[1,]  1.000000e+00 -3.747003e-16 -5.551115e-17 -1.110223e-16
[2,] -1.387779e-16  1.000000e+00  9.575674e-16  4.440892e-16
[3,]  3.469447e-16  1.110223e-15  1.000000e+00  1.665335e-16
[4,]  1.110223e-16  5.551115e-16  1.110223e-16  1.000000e+00
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