
 

 

Answer on Question #67830 – Math – Linear Algebra 
 

Question 
 
1) Given that  

𝑎1 = 2𝑖 − 𝑗 + 𝑘 
 

𝑎2 = 𝑖 + 3𝑗 − 2𝑘 
 

𝑎3 = 3𝑖 + 2𝑗 + 5𝑘 
 

𝑎4 = 3𝑖 + 2𝑗 + 5𝑘 
 
find scalars 𝑎, 𝑏, 𝑐 such that  

𝑎4 = 𝑎𝑎1 + 𝑏𝑎2 + 𝑐𝑎3 
 

Solution 
If  𝑎4 = 𝑎𝑎1 + 𝑏𝑎2 + 𝑐𝑎3, then 
 

3𝑖 + 2𝑗 + 5𝑘 = 𝑎(2𝑖 − 𝑗 + 𝑘) + 𝑏(𝑖 + 3𝑗 − 2𝑘) + 𝑐(3𝑖 + 2𝑗 + 5𝑘) 
3𝑖 + 2𝑗 + 5𝑘 = (2𝑎 + 𝑏 + 3𝑐)𝑖 + (−𝑎 + 3𝑏 + 2𝑐)𝑗 + (𝑎 − 2𝑏 + 5𝑐)𝑘 

 

{
2𝑎 + 𝑏 + 3𝑐 = 3

−𝑎 + 3𝑏 + 2𝑐 = 2
𝑎 − 2𝑏 + 5𝑐 = 5

 

It follows from the third equation that 
𝑎 = 5 + 2𝑏 − 5𝑐     (1) 

Add the second and the third equations 
𝑏 + 7𝑐 = 7, 

hence 
          𝑏 = 7 − 7𝑐     (2) 

Substitute (2) into (1) 
 
𝑎 = 5 + 2𝑏 − 5𝑐 = 5 + 2(7 − 7𝑐) − 5𝑐 = 5 + 14 − 14𝑐 − 5𝑐 = 19 − 19𝑐, 
that is, 
                                                                       𝑎 = 19 − 19𝑐     (3) 
Substitute (2) and (3) into the first equation of the system 
 

2𝑎 + 𝑏 + 3𝑐 = 3 
2(19 − 19𝑐) + 7 − 7𝑐 + 3𝑐 = 3 

38 − 38𝑐 + 7 − 7𝑐 + 3𝑐 = 3 
−42𝑐 = −42 

Hence  
                                                                       𝑐 = 1                   (4) 
Substitute (4) into (2) and (3) 



 

 

𝑏 = 7 − 7𝑐 = 7 − 7 ∙ 1 = 7 − 7 = 0      
 
                                                                       𝑎 = 19 − 19 ∙ 1 = 19 − 19 = 0      
Finally one gets 

𝑎 = 𝑏 = 0  ;   𝑐 = 1 
Answer:  𝑎 = 𝑏 = 0  ;   𝑐 = 1 
 

Question 
 
 
2) If 𝑎 and 𝑏 are non-collinear vectors and 𝐴 = (𝑥 + 𝑦)𝑎 + (2𝑥 + 𝑦 + 1)𝑏 
 
Answer: the statement of the question is not complete and it is not known what one should 
calculate there. 
 

Question 
 
 
3) Given the scalar defined by 𝜙(𝑥, 𝑦, 𝑧) = 3𝑥2 − 𝑥𝑦2 + 5 
 
Answer: the statement of the question is not complete and it is not known what one should 
calculate there. 
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