Jacobi Iteration Method



Objectives

* Solve a system of linear algebraic equations using Jacobi Iteration Method




* Let the system of linear algebraic equations be:

e A * X=B; A— Matrix; X, B— Vectors
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* Algorithm - Jacobi Iteration Method

e x(Lk+1) = x(i,k) + (Eglf))) (i=1..n)
* R(ik) = b(i) - Xy a(i, ) * x(, k) (i=1..n)

* n — no. of rows / columns of the square matrix A

* kK - iteration no. (k= 1...n_iter) n_iter - total no. of iterations



In equation form, we have,

4x1 — x2 + x4 = 100

—x1+4x2 — x3 + x5 = 100

— X2 +4x3 — x4 = 100

x1 — X3 +4x4 — x5 = 100

X2 — x4 +4x5 = 100
Residuals

R1=100-4x1+x2 - x4
R2 =100 + x1 -4x2 + x3 —x5
R3 = 100+ x2 —4x3 + x4
R4 =100 —-x1 + x3 -4x4 + x5
R5=100—x2 + x4 — 4x5



* Initial assumptions:

* x(1,1) =x(2,1) = x(3,1) =x(4,1) =x(5,1) =0;

* Applying the residuals to the algorithm provided, we get
* R(1,1) =100 —4x(1,1) + x(2,1) — x(4,1) = 100;

 Likewise,

* R(2,1) =R(3,1) =R(4,1) =R(5,1) = 100;

e Also a(i,i)=4; fori=1..5
* For the 2"d jteration (k = 2),

e x(1,2) = x(1,1) + (’;83) -0+ (iﬂ) - 25: Likewise,

* x(2,2) =x(3,2) = x(4,2) = x(5,2) = 25;




* For the next step,

* R(1,2) = 100 — 4x(1,2) + x(2.2) — x(4,2) =100 — 4*25 + 25 —25 =0

* R(2,2) = 100 + x(1,2) - 4x(2,2) + x(3,2) — x(5,2) = 100 + 25 - 4*¥25 + 25 — 25 = 25
* R(3,2) = 100 + x(2,2) — 4x(3,2) + x(4,2) = 100 + 25 — 4 * 25 + 25 = 50

* R(4,2) = 100 — x(1,2) + x(3,2) - 4x(4,2) + x(5,2) = 100 — 25 + 25 — 4*25 + 25 = 25
* R(5,2) =100 —x(2,2) + x(4,2) — 4x(5,2) =100—-25+25-4*25=0



* Solving,

« x(1,3) = x(1,2) + (GL(1 1)) =25+(3) =25

¢ x(2,3) = x(2,2) + (’;22) =25+ (2) =31.25
« x(3,3) = x(3,2) + (flgg) =25+ (1) =375
. x(4,3) = x(4,2) + (’222) - 25+ (%) - 31.25
+ x(5,3) = x(5,2) + (igg) =25+ (4) =25

* Likewise the procedure is continued until the desired convergence is
obtained.



Summary

In this video,

* We presented an iterative procedure called Jacobi Iteration Method to
solve a system of linear algebraic equations.

* In the next video, we will show how to solve a system of linear algebraic
equations using other iterative methods.



