
CHAPTER: Matrix spaces (chapter 8)
## import libraries for the entire chapter

import numpy as np

from scipy.linalg import null_space

Section 8.1 Column space of a matrix



Section 8.2, The column space of A and AAT

Section 8.3, Determining weather v ∈ C(A)

Section 8.4, Row space of a matrix



Section 8.5, Row spaces of A and ATA

Section 8.6, Null space of a matrix

A = np.random.randn(3,4)

# the null space

null_space(A)

Section 8.7, Geometric interpretation of the null space



Section 8.8, Orthogonal subspaces, orthogonal complements
8.8

spazio delle colonne
spazio delle righe spazio nullo spazio nullo a sinistra

Section 8.9, Orthogonalities of the matrix spaces



from sympy import Matrix

A = [[2, 3, 5], [‐4, 2, 3], [0, 0, 0]]

A = Matrix(A)

A * A.nullspace()[0]

from sympy import Matrix

B = [[1,1],[2,2]]

B = Matrix(B)

BT = B.T

CB = B.columnspace()

NBT = BT.nullspace()[0]

print(CB,'= C(B)')

print(' ')

print(NBT,'= N(BT)')

D = [[1,1],[2,3]]

D = Matrix(D)

DT = D.T

CD = D.columnspace()

NDT = DT.nullspace()

print(' ')

print(CD,'= C(D)')

print(' ')

print('If more then one column ‐‐> zero space must be the null vector')

print(NDT,'= N(DT)')

#print(NBT,'= N(BT)')

Section 8.10, Dimensionalities of the matrix spaces



Section 8.11, More on Ax = b    and    Ay = 0



Section 8.14 CODE CHALLENGES

trova un vettore
nello spazio nullo di A (vettore n)

# reduced‐rank matrices

A = np.random.randn(4,3)@np.random.randn(3,4)

B = np.random.randn(4,3)@np.random.randn(3,4)

# null space of A

n = null_space(A)

# zeros vector

print(B@A@n)

# not zeros vector

print(A@B@n)

Section 8.14 CODE CHALLENGES

Confermare le dimensionalità del subspazio



# a reduced‐rank matrix

A = np.random.randn(16,9) @ np.random.randn(9,11)

# null spaces

rn = null_space(A)

ln = null_space(A.T)

r = np.linalg.matrix_rank(A)

r1 = np.linalg.matrix_rank(ln)

print(rn)

# dimensionalities

print(' ')

print('Rango di rn = ',r)

print('Shape di rn = ',rn.shape[1],' da cui 9+2 = 11')

print('Shape di ln = ',ln.shape[1],' da cui 9+7 = 16')


