
 

 

Answer on Question #66803–Math–Linear Algebra 
Question 

Apply the Gram-Schmidt orthogonalization process to find an orthonormal basis for the 
subspace of R4 generated by the vectors {(-1,1,0,1),(1,0 ,-1,0),(1,0,2,-1)}.  

Solution 
Let      21 31,1,0,1 , 1,0 , 1,0 , 1,0,2, 1u uu      . 

By the Gram-Schmidt orthogonalization process ([1], [2, pp 544, 558]) consider  1 1,1,0,1v   
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Note that  

2 1 1 ( 1) 0 1 ( 1) 0 0 1 1u v             ;  

1 1 1 ( 1) ( 1) 1 1 0 0 1 1 3v v v             . 
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we can to consider 2 (2,1, 3,1)v   . 

Next calculate 3 1 3 2
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3 1 1 ( 1) 0 1 2 0 ( 1) 1 2u v             ;  

3 2 1 2 0 1 2 ( 3) ( 1) 1 5u v             ; 

2 2 2 2 1 1 ( 3) ( 3) 1 1 15v v            . 

We get    3 1 3 2
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1,0,2, 1 1,1,0,1     , hence, 3 (1,1,1,0)v  . 

So we get an orthogonal basis  1 1,1,0,1v  , 2 (2,1, 3,1)v   , 3 (1,1,1,0)v  . 

Normalizing the vectors: 
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Answer:  1,1 1
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