


Jacobi's Method

Example 1 The linear system Ax = b given by
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E . 10xj— X34+ 2x3 = 0.

Ex:  xy+ 1o ~——x3 o+ 3xy = 254% ¢ -3y
Ey: 227 =—a3+ 10x3 — x5 = —11,-22¢ <y,
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Ey: 3x/— 34+ 8xy=15-3
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Solution We first solve equation E; for x;, foreach i = 1, 2, 3, 4, to obtain
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From the initial approximation x = (0,

Additional iterates, x** = (x
presented in Table 7.1.
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The Gauss-Seidel Method

Example 3 Use the Gauss-Seidel iterative technique to find approximate solutions to

10x; — x24+ 2x3 =0,
—x1 4+ 11lxs —  x3 4 3x4 =25,
2xp — Xx2+410x3 — x3 = —11,

3.’(3 = X3+ 81’4 =19

starting with x = (0, 0, 0, 0)" and iterating until



Solution The solutionx = (1, 2, —1, 1)’ was approximated by Jacobi’s method in Example
1. For the Gauss-Seidel method, we write the system, foreachk = 1,2, ... as
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When x = (0, 0, 0, 0)", we have x'" = (0.6000, 2.3272, —0.9873, 0.8789)’. Subsequent
iterations give the values in Table 7.2, 4 |\ . coec as decimat as the il sebien
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EXERCISE SET 73

1. Find the first two iterations of the Jacobi method for the following linear systems, using x'” = 0:

a - n+ =l b. 10x;— x; =9,
3x1 + 6x2 +2x3 =0, —x1+ 100 — 2x3=7,
36 4+ 3x+ Tx3 =4, — 2x+ 10x3 = 6.
c. 10x;+ S5x; =6, d. 4+ n+ x4+ x5 =6,
Sx; 4+ 10x2 — 4x3 =25, —X1—3x24+ x3+ x4 =D,
- 41+ 8x3— x4 = -11, 2%+ X +5x3— x4— x5=06,
= X3+ =—1l. —X1— X3— X3+4x, =,

2% — X3+ x4+4x5=6.

3. Repeat Exercise 1 using the Gauss-Seidel method.
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1. Find the first two iterations of the Jacobi method for the following linear systems, using x ' = 0:
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3. Repeat Exercise 1 using the Gauss-Seidel method.

a 3y—- x4+ xn=lI,
3x; +6x2 4+ 2x3 =0,
3x; + 304+ Txy =4.
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3Xl -HX:_ +?-7(3 =0
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b, 10x —
=X+ 106 — 213 =7,
- 2+ 10x; = 6.
6, LA+ o+ o+ Xs=0,

e h a 3‘" -‘2+ x,_]
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I +3n+ =4
4 +I;::-4x; =25, =N =3+ n+ =06,
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20~ x4 Yy +dys =6,

t Exercige | using the Gayss. -Seide] method.
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