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Exercise 07 – The inner product and orthogonality 
 

1. Let 𝑣̅ = ൭
−1
1
3

൱ , 𝑤ഥ = ൭
0
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−2
൱. 

1.1. Calculate the projection of 𝑣̅ onto 𝑤ഥ . 
1.2. Calculate the projection of 𝑤ഥ  onto 𝑣̅. 
 

 
2. Let 𝑢ത, 𝑤ഥ ∈ ℝଶ be two orthogonal vectors.  

For this question only, assume that you don’t know that orthogonal vectors satisfy 𝑢ത்𝑤ഥ =  0. 
 
Use the Pythagorean theorem to show that 𝑢ത்𝑤ഥ = 0. 

 
 
3. Let 𝑥̅ be an 𝑛 × 1 vector and 𝐴 be a 𝑛 × 𝑛 matrix. 

What is the result of 𝑥்̅𝐴𝑥̅? If it is a vector or matrix, write down the general term of the result. If it 
is a scalar, write down the result. You should use the Σ notation. 

 
 
4. Let 𝐴 be a matrix. Show that any vector 𝑥̅ ∈ ker(𝐴) is orthogonal to any vector 𝑎ത ∈ 𝑟𝑜𝑤𝑠𝑝(𝐴) 

(remember, the row space of 𝐴 is the space spanned by the rows of the matrix 𝐴). 
 


