
Answer on Question #82880 – Math – Linear Algebra 

 

Question 

 

Solve the following equations using matrix algebra: 

 
 

2𝑥 + 𝑦 − 𝑧 = 11 

𝑥 − 2𝑦 + 2𝑧 = −2 

3𝑥 − 𝑦 + 3𝑧   = 5 
 

 

Solution 

 

Method 1 

 

Write the linear system in matrix form 𝐴𝑋 = 𝐵, where A is coefficient matrix of the linear system: 
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Calculate the determinant of the coefficient matrix A : 

𝑑𝑒𝑡(𝐴) = A =
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= 2 · (−2) · 3 + 1 · 3 · 2 + 1 · (−1) · (−1) − (−1) · (−2) · 3 − 

−1 · 1 · 3 − 2 · 2 · (−1) = −12 + 6 + 1 − 6 − 3 + 4 = −10 0 . 

 

So linear system 𝐴𝑋 = 𝐵 has only one solution, because 𝑑𝑒𝑡(𝐴) 0 , 𝑑𝑒𝑡(𝐴) = 𝐷 = −10. 

We can find the X matrix by multiplying the inverse of the A matrix by the B matrix: 

𝑋 = 𝐴 1− 𝐵. 

First, we need to find the inverse of the A matrix. The A matrix is invertible because 𝑑𝑒𝑡(𝐴) =

−10 0 .   Use the adjoint method to find 𝐴 1− .  Calculate the cofactors of each element. 
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= −4 − 1 = −5. 

                     Write cofactor matrix C: 
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Then find 𝑋 = 𝐴 1− 𝐵: 
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Answer:  

𝑥 = 4 , 𝑦 = 1, 𝑧 = 2− . 

 

Method 2 

 We also can use Cramer’s Rule to solve the linear system, where 

𝑥 = 
D

Dx , = 
D

Dy
, 𝑧 =

D

Dz , 

and the determinants 𝐷 x , 𝐷 y , 𝐷 z  are determined by replacing the coefficient of 𝑥 or 𝑦 or 𝑧  in 

the matrix 𝐴 by the constant terms 𝐵.  

   𝐷 = A = −10.  Find 𝐷 x , 𝐷 y , 𝐷 z : 
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Answer:  

𝑥 = 4 , 𝑦 = 1, 𝑧 = 2− . 
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