
Exercise for chapter 4 - solution 

1. 𝑣̅ = 𝑐𝑤!&&&& + (𝑏 − 𝑐)𝑤"&&&& + (𝑎 − 𝑏)𝑤#&&&& 
 

2.  
a. Let’s assume that 𝑣̅	can be written as a linear combination of 𝑢!&&&, 𝑢",&&&& 𝑢#&&&, 

meaning that there exist scalars x, y, z such that 𝑣̅ = 𝑥𝑢!&&& + 𝑦𝑢"&&& + 𝑧𝑢#&&& . 
trying to solve this system of eq. will end up with no solution (show it!). 

b. No. we found a vector in ℝ# that cannot be written as a linear 
combination of 𝑢!&&&, 𝑢",&&&& 𝑢#&&&, so they cannot span ℝ#. 
 

3. They are because they are 4 vectors in a space of 3 dimensions.  
 

4. One definition is that one or more of the vectors is inside the span of the 
remaining vectors. The zero vector is always inside of any span. Therefore, 
any set of vectors that includes the zero vector is linearly dependent. 
 
 

5.  

 
 
 

6. Same answer, 𝑣̅	cannot be written as a linear combination of 𝑢!&&&, 𝑢",&&&& 𝑢#&&&. This is 
because trying to solve the system of eq.: 𝑣̅ = 𝑥𝑢!&&& + 𝑦𝑢"&&& + 𝑧𝑢#&&&  will end up 
with no solution (show it!).  



 

7. Final solutions (without explanation) 
a. False 
b. True 
c. False. (the zero vector doesn’t belong to the solution set) 
d. False. Explanation:  

 

 

  



8. Let’s call U: W. 
  

 

 

 

  



9. A solution which is useful for polynomials, is to equate the given polynomial with a 
linear combination of the basis vectors (a*p1+b*p2+c*p3). Then, group together the 
same powers, and equate the coefficients from both sides to get a,b and c. 

 
 

10.  

a. This is equivalent to ask whether the matrix eq.  𝑣̅ = 5
| | |
𝑢!&&& 𝑢"&&& 𝑢#&&&
| | |
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has a solution. 
b. Det = 0. Meaning that the system of equations either has no solution 

at all, or it has infinite solutions. Elementary row operations will end in 

this matrix eq.: 𝑣̅ = 5
1 1 1
0 1 3
0 0 0
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9 which has no solution. So 𝑣̅	cannot 

be written as a linear combination of 𝑢!&&&, 𝑢",&&&& 𝑢#&&&. 

 

 

 

 


