
Answer on Question #75213 – Math – Quantitative Methods 

Question 

The solution of the system of equations (1 2, 2 1)(x,y) =(4,-2) is attempt by the Gauss Jacobi and Gauss 

Seidel iteration schemes. Set up the two schemes in matrix form. Will the iteration schemes converge? 

Justify your answer. 

Solution 

Let the system of equations is given by 

𝐴�⃗� = �⃗⃗�, 𝑤ℎ𝑒𝑟𝑒    𝐴 = [
1 2
2 1

]    𝑎𝑛𝑑    �⃗⃗� = [
4

−2
] , �⃗� = [

𝑥
𝑦]      (1) 

The Gauss Jacobi method. The solution is then obtained iteratively through: 

𝑥𝑘+1 = 𝐷−1(𝑏 − 𝑅𝑥𝑘)     𝑤ℎ𝑒𝑟𝑒  𝐴 = 𝐷 + 𝑅, 𝐷 = [
1 0
0 1

] , 𝑅 = [
0 2
2 0

] 

The convergence condition is that the spectral radius of the iteration matrix is less than 1: 

𝜌(𝐷−1𝑅) < 1 

𝐷−1𝑅 = [
0 2
2 0

]  →  𝜌(𝐷−1𝑅) = 2 

the Gauss Jacobi method does not converge for system (1) 

The Gauss Seidel method. The solution is then obtained iteratively through: 

𝑥𝑘+1 = (𝐿 + 𝐷)−1(𝑏 − 𝑈𝑥𝑘)     𝑤ℎ𝑒𝑟𝑒  𝐴 = 𝐿 + 𝐷 + 𝑈, 𝐷 = [
1 0
0 1

] , 𝐿 = [
0 0
2 0

] , 𝑈 = [
0 2
0 0

] 

The convergence condition: 

‖−(𝐿 + 𝐷)−1𝑈‖ < 1 

−(𝐿 + 𝐷)−1𝑈 = [
0 −2
0 4

]  →  ‖−(𝐿 + 𝐷)−1𝑈‖ = 4 

the Gauss Seidel method does not converge for system (1). 

Answer: The solution of the system of equations (1 2, 2 1) (x, y) = (4, -2) by means of the 

iterative methods of Gauss Jacobi and Gauss Seidel does not converge. 
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