Gauss-Seidel [1-6]
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>> b=[38;21;16];

>> C=b/A

8X1 ‘I' 3X2 'I' 2X3 = 38 >> C=A\b

C=
3
2
a

>> 8*C(1)+3*C(2)+2*C(3)
X1+5X2+2X3 = 21 ans =
38
>> C(1)+5*C(2)+2%C(3)
ans =

21
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383X, — 2X;

X, =
1 8
21 — X, — 2X,
—
2 5
16 + 4X; — 2X,
3 = 6

Initial guesses X1=0, X2=0, X3=0

>> x1=0;x2=0;x3=0;
>> x1=(38-3*x2-2*x3)/8
x1=
4.7500

>> x1=4.7500;x2=0;x3=0;
>> X2=(21-x1-2*x3)/5
X2 =
3.2500
>> x1=4.7500;x2=3.2500;x3=0;
>> x3=(16+4*x1-2*x2)/6
X3 =
4.7500



Second iteration
>> X1=4.7500;x2=3.2500;x3=4.7500;
>> x1=(38-3*x2-2*x3)/8
xl=
2.3438
>> X1=2.3438;x2=3.2500;x3=4.7500;
>> x2=(21-x1-2*x3)/5
X2=
1.8312
>> X1=2.3438;x2=1.8312;x3=4.7500;
>> x3=(16+4*x1-2*x2)/6
X3=
3.6188

3rd iteration
>>x1=2.3438;x2=1.8312;x3=3.6188;
>> x1=(38-3*x2-2*x3)/8
x1=
3.1586
>>x1=3.1586;x2=1.8312;x3=3.6188;
>> x2=(21-x1-2*x3)/5
X2 =
2.1208
>>x1=3.1586;x2=2.1208;x3=3.6188;
>> x3=(16+4%x1-2*x2)/6
x3 =4.0655




4td iteration

>>x1=3.1586;x2=2.1208;x3=4.0655;
>> x1=(38-3*x2-2*x3)/8
x1 = 2.9383
>>x1=2.9383;x2=2.1208;x3=4.0655;
>>x2=(21-x1-2*x3)/5

X2 =

1.9861
>>x1=2.9383;x2=1.9861;x3=4.0655;
>>x3=(16+4*x1-2*x2)/6 5th iteration

X3 = >>x1=2.9383;x2=1.9861;x3=3.9635;

3.9635 >> x1=(38-3*x2-2*x3)/8
x1=
3.0143

>>x1=3.0143;x2=1.9861;x3=3.9635;
>> x2=(21-x1-2*x3)/5
X2 =
2.0117
>>x1=3.0143;x2=2.0117;x3=3.9635;
>> x3=(16+4*x1-2*x2)/6
X3 =
4.0056



6th iteration

>>x1=3.0143;x2=2.0117;x3=4.0056;
>>x1=(38-3*x2-2*x3)/8
x1=
2.9942
>>x1=2.9942;x2=2.0117;x3=4.0056;
>>x2=(21-x1-2*x3)/5
X2 =
1.9989
>>x1=2.9942;x2=1.9989;x3=4.0056;
>> x3=(16+4*x1-2*x2)/6
X3 =
3.9965




Absolute approximate percent relative errors :

*100%| = 0.237%

‘churrent — X1previous 100% |3. 0013 — 2.9942
= £ —
1€l X1current ° 3.0013

*100%| = 0.1099%

‘X2current — X2previous 100% ‘2. 0011 —1.9989
= *k =
€l X2current ° 2.0011

*100%]| = 0.09999%

X3current — X3previous 3 |4. 0005 — 3.9965

I, | = | +100%)| =

X3current 4.0005

Stopping Criteria=| €| =0.3%




The Jacobi iterative method
8X1 + 3X2 + 2X3 = 38
X1 + 5X2 + 2X3 = 21

—4+2X2 +6X3 = 16

38 — 3X, — 2X;
X, =
! 8
21 - X, — 2Xs
Xp=— 2
’ 5
16 + 4X; — 2X,
i = 6 Initial guesses X1=0, X2=0, X3=0

>> x1=0;x2=0;x3=0;
>> x1=(38-3*x2-2*x3)/8
x1=4.7500
>> x2=(21-x1-2*x3)/5
x2 =3.2500
>> x3=(16+4*x1-2*x2)/6
x3 =4.7500



Second iteration

>>x1=4.7500;x2=3.2500;x3=4.7500;
>> x1=(38-3*x2-2*x3)/8
x1=
2.3438
>> x2=(21-x1-2*x3)/5
X2 =
1.8313
X3 =
3.6187

Third iteration

>>x1=2.3438;x2=1.8313;x3=3.6187;

>> x1=(38-3*x2-2*x3)/8
x1=
3.1586

>> x2=(21-x1-2*x3)/5

X2 =
2.1208

>> x3=(16+4*x1-2*x2)/6
X3 =
4.0655

CONVERGENCE



