
Complex numbers 
 

1. Perform the arithmetic operations: 

 

 
 

2. Find the inner product 〈𝑢̂, 𝑣̂〉 for the following pairs of vectors: 

 
 

3. Here a connection between complex numbers and 2 × 2 matrices is demonstrated. We 

associate 

  

 



 
as z1z2 = z2z1 even though matrices do not typically commute in multiplication. 

 
 

Complex Inner products 
 

1 Suppose 〈𝑢, 𝑣〉 = 3 + 2𝑖 in a complex inner product space V. Find 

 
 

2. Find the Fourier coefficient (component) c and the projection cw of v = (3 + 4i; 2  

3i) along w = (5 + i; 2i) in C2. 



 
 

3. Find an orthogonal basis for u in C3 where u = (1; i; 1 + i). 

 
 

4. Find an orthonormal basis of the subspace W of C3 spanned by 

  

 
 

5. Find the matrix P that represents the usual inner product on C3 relative to the basis 

{1; i; 1 – i}. 

 Compute the following six inner products: 

 

 


