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42 QR SHRIICEYSH
ETHSCIeHES:, A RORPIA ZRARA T A T QR AR RESC L. ARl 1 S5
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MATLAB Wiy qr

MATLAB # qr e XA TSRO T F R AR ABA, R WA EE N -

R = qr(h) hEEE=ZAHETF R

[Q, R] = qr(d) hATERRE: A= Q*R, Q AEXAEME, R A L=A
[Q, R, P] = qr(a) % FlE M AP = Q*R

[L__1 =qr(A, "econ") h aFELE (FANF)

[Q, R, P] = qr(A, outputForm) % #%| P DR HEH R RKE

il

>> A = magic(5); % 4 HEE
>> [Q,R] = qr(a)
Q = 5%5

-0.5234 0.5058 0.6735 -0.1215 -0.0441
-0.7081 -0.6966 -0.0177 0.0815 -0.0800
-0.1231 0.1367 -0.3558 -0.6307 -0.6646
-0.3079 0.1911  -0.4122  -0.4247 0.7200
-0.3387 0.4514  -0.4996 0.6328 -0.1774

R = 5xb

-32.4808 -26.6311 -21.3973 -23.7063 -25.8615
0 19.8943 12.3234 1.9439 4.0856

0 0 -24.3985 -11.6316 -3.7415
0 0 0 -20.0982 -9.9739
0 0 0 0 -16.0005

>> norm(A-Q*R) % AHENBEEFLEAKIE A = Q*R
ans = 9.5562e-15

Python (SciPy) Wi scipy.linalg.qr

SciPy HJ scipy.linalg.qr st 75 MATLAB JL-Pse Xt A HhRe, HAZ L B, -

Q, R = gr(a, mode='full') # FRELME: A =QR, Q AFIIREERER
Q, R = gr(a, mode='economic') # ZAE L m

R = gr(a, mode='r") # REEE=AHET R

Q, R, P = gr(a, pivoting=True) # WHERW M, REEREE P



ZNE

>>> import numpy as np

>>> from scipy.linalg import qr

>>> rng = np.random.default_rng()

>>> a = rng.standard_normal((9, 6)) # 4 ik 9x6 Hy [ 1L 4E %

# 1. AR S RIE

>>> q, r = qr(a)

>>> np.allclose(a, q @ r)
True

>>> g.shape, r.shape

(9, 9), (9, 6))

#2. ZFARMENEE R

>>> g2, r2 = gqr(a, mode='economic')
>>> g2.shape, r2.shape

(9, 6), (6, 6))

>>> r2 = gr(a, mode='r"')
>>> np.allclose(r, r2)

True

# 3. WHEHRE QR HHE
>>> g3, r3, p = qr(a, pivoting=True)
>>> np.allclose(al:, pl, g3 @ r3) # ZiF A[:, P] = Q * R

True

>>> P = np.eye(p.size) [p] # RIEEHNE p WEBEHRERE P
>>> np.allclose(a, q3 @ r3 @ P.T) # JiF A = (Q * R) x P°T

True
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