

    
      
          
            
  
Welcome to mathMB’s documentation

mathMB provides mathematical functions designed to be used by
nexoclom, although they can be used as stand-alone routines.
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interpu

interpu(): 1D linear interpolation using astropy quantities.

This is a wrapper for numpy.interp for use when using astropy quantities. If
x and xp have different units, xp is converted to the units of x before
interpolation. An exception is raised if the units are not compatible
(i.e., the units of xp cannot be converted to the units of x).


	Author

	Matthew Burger






	
mathMB.interpu.interpu(x, xp, fp, **kwargs)[source]

	Return one dimensional interpolated astropy quantities.

Parameters


	x
	The x-coordinates at which to evaluate the interpolated values



	xp
	The x-coordinates of the data points.



	fp
	The y-coordinates of the data points





Notes

x and xp must have compatible units. See numpy.interp [https://docs.scipy.org/doc/numpy/reference/generated/numpy.interp.html]
for details on interpolation.









            

          

      

      

    

  

    
      
          
            
  
minmaxmean

minmaxmean(): Print np.min(), np.max(), np.mean() at once.


	
mathMB.minmaxmean.minmaxmean(x)[source]

	Print np.min(), np.max(), np.mean() at once.









            

          

      

      

    

  

    
      
          
            
  
randomdeviates

Compute random deviates from arbitrary 1D and 2D distributions.


	
mathMB.randomdeviates.random_deviates_1d(x, f_x, num)[source]

	Compute random deviates from arbitrary 1D distribution.

f_x does not need to integrate to 1. The function nomralizes the
distribution. Uses Transformation method (Numerical Recepies, 7.3.2)

Parameters


	x
	The x values of the distribution



	f_x
	The relative probability of the value being in x and x+dx



	num
	The number of random deviates to compute





Returns

numpy array of length num chosen from the distribution f_x.






	
mathMB.randomdeviates.random_deviates_2d(fdist, x0, y0, num)[source]

	Compute random deviates from arbitrary 2D distribution.

Uses acceptance/rejection method.
Parameters



	fdist
	2d array of relative probability



	x0
	xaxis



	y0
	yaxis



	num
	number of points to choose








Outputs



	x, y
	vectors of length num
















            

          

      

      

    

  

    
      
          
            
  
rotation_matrix

rotation_matrix(): Compute the rotation matrix about an axis.


	
mathMB.rotation_matrix.rotation_matrix(theta, axis)[source]

	Compute the rotation matrix for a rotation of theta about axis.
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  All modules for which code is available

	mathMB.interpu

	mathMB.minmaxmean
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  Source code for mathMB.interpu

"""``interpu()``: 1D linear interpolation using astropy quantities.

This is a wrapper for numpy.interp for use when using astropy quantities. If
x and xp have different units, xp is converted to the units of x before
interpolation. An exception is raised if the units are not compatible
(i.e., the units of xp cannot be converted to the units of x).

:Author: Matthew Burger
"""
import numpy as np


[docs]def interpu(x, xp, fp, **kwargs):
    """Return one dimensional interpolated astropy quantities.
    
    **Parameters**
    
    x
        The x-coordinates at which to evaluate the interpolated values

    xp
        The x-coordinates of the data points.

    fp
        The y-coordinates of the data points

    **Notes**
    
    x and xp must have compatible units. See `numpy.interp
    <https://docs.scipy.org/doc/numpy/reference/generated/numpy.interp.html>`_
    for details on interpolation.
    """
    fp0 = fp.value
    x0 = x.value
    if x.unit == xp.unit:
        xp0 = xp.value
    else:
        xp0 = xp.to(x.unit).value

    result = np.interp(x0, xp0, fp0, **kwargs)
    return result * fp.unit





            

          

      

      

    

  

    
      
          
            
  Source code for mathMB.minmaxmean

"""``minmaxmean()``: Print np.min(), np.max(), np.mean() at once."""
import numpy as np


[docs]def minmaxmean(x):
    """Print np.min(), np.max(), np.mean() at once."""
    return np.nanmin(x), np.nanmax(x), np.nanmean(x)





            

          

      

      

    

  

    
      
          
            
  Source code for mathMB.randomdeviates

"""Compute random deviates from arbitrary 1D and 2D distributions."""
import numpy as np
import numpy.random as random
from scipy import interpolate
import astropy.units as u


[docs]def random_deviates_1d(x, f_x, num):
    """Compute random deviates from arbitrary 1D distribution.

    f_x does not need to integrate to 1. The function nomralizes the
    distribution. Uses Transformation method (Numerical Recepies, 7.3.2)

    **Parameters**
    
    x
        The x values of the distribution

    f_x
        The relative probability of the value being in x and x+dx

    num
        The number of random deviates to compute

    **Returns**

    numpy array of length num chosen from the distribution f_x.
    """
    cumsum = f_x.cumsum()
    cumsum -= cumsum.min()
    cumsum /= cumsum.max()
    return np.interp(random.rand(num), cumsum, x)



[docs]def random_deviates_2d(fdist, x0, y0, num):
    """Compute random deviates from arbitrary 2D distribution.

    Uses acceptance/rejection method.
    **Parameters**
        fdist
            2d array of relative probability
        x0
            xaxis
        y0
            yaxis
        num
            number of points to choose
            
    **Outputs**
    
        x, y
            vectors of length num
    """
    mx = (x0.max()-x0.min(), x0.min())
    my = (y0.max()-y0.min(), y0.min())
    fmax = fdist.max()

    xpts, ypts = [], []
    while len(xpts) < num:
        ux = random.rand(num)*mx[0] + mx[1]
        uy = random.rand(num)*my[0] + my[1]
        uf = random.rand(num)*fmax

        val = interpolate.interpn((x0, y0), fdist, (ux, uy))
        mm = uf < val
        xpts.extend(list(ux[mm]))
        ypts.extend(list(uy[mm]))

    xpts, ypts = xpts[0:num], ypts[0:num]

    if isinstance(xpts[0], float):
        xpts = np.array(xpts)
        ypts = np.array(ypts)
    elif isinstance(xpts[0], type(1*u.cm)):
        xpts = np.array([i.value for i in xpts])*xpts[0].unit
        ypts = np.array([i.value for i in ypts])*ypts[0].unit
    else:
        raise TypeError

    return xpts, ypts





            

          

      

      

    

  

    
      
          
            
  Source code for mathMB.rotation_matrix

"""``rotation_matrix()``: Compute the rotation matrix about an axis."""
import numpy as np


[docs]def rotation_matrix(theta, axis):
    """Compute the rotation matrix for a rotation of theta about axis."""
    unit_vec = axis/np.linalg.norm(axis)
    lx, ly, lz = unit_vec[0], unit_vec[1], unit_vec[2]
    c, s = np.cos(theta), np.sin(theta)
    rot_mat = np.asmatrix([[lx**2+(1-lx**2)*c, lx*ly*(1-c)+lz*s, lx*lz*(1-c)-ly*s],
                          [lx*ly*(1-c)-lz*s, ly**2+(1-ly**2)*c, ly*lz*(1-c)+lx*s],
                          [lx*lz*(1-c)+ly*s, ly*lz*(1-c)-lx*s, lz**2+(1-lz**2)*c]])

    return rot_mat





            

          

      

      

    

  

    
      
          
            
  
LICENSE

Copyright (c) 2019, Matthew Burger
All rights reserved.

Redistribution and use in source and binary forms, with or without modification,
are permitted provided that the following conditions are met:


	Redistributions of source code must retain the above copyright notice, this
list of conditions and the following disclaimer.


	Redistributions in binary form must reproduce the above copyright notice, this
list of conditions and the following disclaimer in the documentation and/or
other materials provided with the distribution.


	Neither the name of the Astropy Team nor the names of its contributors may be
used to endorse or promote products derived from this software without
specific prior written permission.




THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS “AS IS” AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE FOR
ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;
LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON
ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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