
Linear algebraic equations, Elimination of unknowns,  Gauss Elimination, Techniques for 

improving solutions [1-5] 
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 𝑥1 + 𝑥2 + 𝑥3 = 11 

𝑥1 − 2𝑥2 + 2𝑥3 = 4 

𝑥1 + 𝑥2 − 𝑥3 = 1 

Gauss elimination 
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Multiply the first equation by (1/1) and subtract the result from the second equation. (Reduction of the x1 term from 
the second row.) 

 1    − 2     2     4 −  
1

1
  1    1     1     11 =  0    − 3     1    − 7    

Multiply the first equation by (1/1) and subtract the result from the third equation. (Reduction of the x1 term from the 
third row.) 

 1    1    − 1     1 −  
1

1
  1    1     1     11 =  0    0   − 2    − 10    

 After these operations the set of equations is; 

 
1   1   1
0 −3   1
0   0 −2

  

𝑥1

𝑥2

𝑥3

 =  
  11
−7
−10

  

We can now solve these equations by back-substitution. 

−2𝑥3 = −10              →      𝑥3 = 5 

−3𝑥2 + 𝑥3 = −7       →      𝑥2 = 4 

𝑥1 + 𝑥2 + 𝑥3 = 11    →      𝑥1 = 2 
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MATLAB commands to solve the linear algebraic equation set 
5𝑥1 − 0.2𝑥2 − 0.8𝑥3 = 4.86 

0.2𝑥1 + 9𝑥2 − 0.9𝑥3 = −58.02 

0.4𝑥1 − 0.3𝑥2 + 12𝑥3 = 60 

>> A=[5  -0.2  -0.8;0.2  9  -0.9;  0.4  -0.3  12]; 

   >> B=[4.86; -58.02; 60]; 

  >> x=A\B 

    or 

  >> x=inv(A)*B 
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