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Let o1 = [1,1,0],4, = [1,2,0],43 = [0,1,2]. Using the Gram-Schmidt process to find an
orthonormal basis for R?® and find a QR-factorization of A, where

1 10
A=11 2 1
0 0 2
1/vV2 —1/v2 0 V2 3/V2 1/V2
Answer: The Q = 1/vV2 1/v/2 0 , The R = 0 1/vV2 1/V2
0 0 1 0 0 2

the requested orthonormal basis is % [1,1,0], % [—1,1,0],[0,0,1]

Solution :

Let a; = [1,1,0], a5, = [1,2,0], a3 = [0, 1, 2],

. . 0 1
vy = [17 170]7 q1 = HU_iH - \ﬁ[lv 170]7
L., Ui-ap I 1
— — =—-1—1,1,0 = =—/—1,1,0
V2 2 U_i'U_ivl [ y L }7 42 HU—éH \/i[ y L }
0=y — B - 2B 0,0,2], G = or=0,0,1],
vy - U1 Vg U2 U3l

For the matrix A = [@] ,d5,d%] = QR decomposition:

1/vV2 —1/v/2 0
Q:[q?vqqu_g]: 1/\/§ 1/\/§ 0].
0 0 1
qQ1-d1 Gi-dy Gi-d3 V2 3/V2 1/V2
R=1| 0 G-dy Gp-as| =1]0 1/vV2 1/V2].
0 0 q3 - d3 0 0 2
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