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Matrix

A = np.matrix([range(1,5)])
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matrix([[1, 2, 3, 411)




>>> a

matrix([[1, 2, 3, 4]1])

import numpy as np

from numpy.linalg import inv

>>> A
matrix([[1, 2],

a = np.matrix([1,2,3,4]) [3, 411)

A = np.reshape(a,(2,2))
inv(A)

>>> inv(A)
matrix([[-2. , 1. ],
[ 1.5, -0.5]1)







import numpy as np
from numpy.linalg import inv

a = np.matrix([1,2,3,4]) A sk A —1 — 1 O

A = np.reshape(a,(2,2))
inv(A) @ A O 1

>>> inv(A) @ A
matrix([[1.00000000e+00, 0.00000000e+00],
[1.11022302e-16, 1.00000000e+00]])
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A Linear System
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import numpy as np
from numpy.linalg import inv

A = np.matrix([[2,1],[1,1]])
INVA = inv(A)
ans = invA @ np.matrix([[5],[11])
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>>> A
matrix([[2, 1],
[1, 11])

>>> 1NVA
matrix([[ 1., -1.1],
[-1., 2.]11)

>>> ans
matrix([[ 4.],
[-3.11])




>>> A @ ans
matrix([[5.],

[1.11])
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Linear System
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import numpy as np
from numpy.linalg import inv

A = np.matrix([[2,1],[1,1]])
INVA = inv(A)
ans = invA @ np.matrix([[5],[1]])
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>>> A @ ans

matrix([[5.1],
[1.1])




Solve a symmetric linear
system by the conjugate
gradient method



Python conjugate gradient method




= np.array([([2,5,1],[1,1,1],[3,1,1]])
= np.transpose(A) @ A + np.eye(3)
np.array([[2],[0]1,[9]11])

= A @ x

np.zeros((3,1))

ans = conjgrad(A, b, x, 10**-8)
print('x :', ans)
print( 'mean abs error
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, np.mean(abs(A @ ans - b)))



import time

n = 20000

m = 30

AA = np.random.rand(n,m)

A = AA @ np.transpose(AA) + np.eye(n)

X = np.random.rand(n,1l)

b = A@x

t = time.time()

ans = conjgrad(A,b,np.zeros((n,1)),10**-8)
tt = t = time.time() - t

print( 'mean abs error , np.mean(abs(A @ ans - b)))
print( 'execution time :', tt)



