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The above 2-dimensional distribution is obtained from gaussian distribution of sigma=1 in x and sigma=2 in y, and then perform rotation by 30 deg.
The following are the main piece of code.
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-----------------------------------------------------------------------------------------------------------------
suppose we have a matrix Λ =
 [[1. 0.]
  [0. 2.]]
and rotation matrix U =
[[ 0.87  0.5 ]
 [-0.5  0.87]]

Then, matrix S = UΛU-1
[[1.25 0.43]
 [0.43 1.75]]





-----------------------------------------------------------------------------------------------------------------
Diagonalize S matrix, we get:
1th eigenvalues = 1.000
[-0.87 -0.5 ]

2th eigenvalues = 2.000
[ 0.5  -0.87]

But numpy array’s return is row not col vector, and so we need to do row stack.
_L_ =  np.array( [[ eigenvalues[0], 0], \
                  [ 0, eigenvalues[1]]]  )
_M_ =  np.row_stack( [ eigenvectors[0], eigenvectors[1] ]  )

eigenvalue matrix = 
[[1. 0.]
 [0. 2.]]
eigenvector matrix = 
[[-0.87 -0.5 ]
 [ 0.5  -0.87]]

(which is -U)
[bookmark: _GoBack]But it is ok by S = UΛU-1 or Λ = U-1SU
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histo2d

Entries 100000
Meanx  0.005542
Meany  -0.00425
Std Dev x. 1319
StdDevy 1802
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theta = 30. * math.pi / 180.

for ii in range( 100000 ):
x = ROOT.gRandom.Gaus (0,1)
y = ROOT.gRandom.Gaus (0,2)
xNew = math.cos( theta ) * x - math.sin( theta ) * y
yNew = math.sin( theta ) * x + math.cos( theta ) * y
histo2d.Fill( xNew, yNew )




