Numerical Analysis Ch.2: Solution of Set Simultaneous Equ.

Ch.2: Solution Set of Simultaneous Equations

A- Direct Method
1- Inverse of Matrix
2- Gauss-Elimination Method
3- Gauss-Jordan Method
B- Indirect Method
1- Jacob’s Method (Iterative Method)
2- Gauss-Seidel Method

Element

Row

Minor Diagonal

Matrixes Properties
1- Addition & Subtraction

Q,; Q, Q3 b11 b12 b13
A= a,; aQ,, adz|. B = b21 b22 b23
A3, Qg Agj b

a,*b, a,*b, a;*+b;,
C=(AxB)=|a,,£b,; a,*b,, a,;+b,;

az, + b31 az, = b32 Az; + b33
2- Multiplication
In Multiplication process, the number of row in first matrix = the number of column in
second matrix, as show following:
b, by

A:[au ay, als]B: b,, b,,
a21 a'22 a23

b31 b32
C :(A* B) :|:C11 C12:|
21 C22
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Numerical Analysis Ch.2: Solution of Set Simultaneous Equ.

Cpp = (a11 * 11) + (alz *b21)+ (a13 *b31)

121 3 2
Ex.1: Find the Multiplication of A= 2 3 2 i B=2 1
3 2

¢, = (@*3)+(2*2)+(1*3)=10
C,o=(@1*2)+(2*1)+(1*2)=6
C,, =(2*3)+(3*2)+(2*3)=18
C,, = (2*2) +(3*1)+(2*2)=11

C—(axgy_[10 6
S0, - 18 11

Sol.

3- Matrix Transpose

1 4
1 2 3]
A= , A"|2 5
4 5 6
3 6
]

4- Determinate
Let (A) matrix, Determinate of this matrix is (det A) or | Al or A.

A [an alzJ
a21 a'22

| A| = (a11* az2) — (a12* az1)

2 -3
Ex.2: Find the determinate of A= [3 }

Sol.
|A|=(2"2) - (-3*3) =13
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Numerical Analysis Ch.2: Solution of Set Simultaneous Equ.

1 2 -1
Ex.3: Find the determinate of A=2 1 1
3 -1 2

Sol.
First way Azl‘l 1—2‘2 l+(—1)‘2 1
-1 2 3 2 3 -1

A=(MN[(172) - (17-1)] - (2) [(272)-(173)] + (-1)[(2"=1)~ (173)]

ﬁf(g)[@) 11— )M4) +@) + (=1I(-2) +(=1)]

Second way In this case, we must add second & third Columns after third Column.
[> Multiplication of major diagonal — > Multiplication of minor diagonal]

For following matrix:
1 2 -11 2

A=[2 1 1 2 1|=[(L*1%2)+(2*1%3)+(-1*2*-1)]-[(3*1*-1) + (-1*1*1) + (2*2*2)] =6
3 -1 2 3 -1

H.W. What’s of meaning the following terms? (You need to review Matrixes)

Unit matrix, Zero matrix,

Null matrix, Transpose of matrix.
Upper Triangular matrix, Identity matrix,
Lower Triangular matrix, Submatrix for,
Diagonal matrix, Adjoint matrix,
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Numerical Analysis Ch.2: Solution of Set Simultaneous Equ.

Direct Method
1- Inverse of Matrix Method
2- Gauss-Elimination Method
3- Gauss-Jordan Method

1- Inverse of Matrix Method

Let aix+biy+ciz=c1
ax+hbxy+coz=co — AX=C — X=A"'C
azX + bzy +c3z=c3

a b ¢ X 1

Facto_rs a, b, c,|*yl|=|d, Constqnts
matrix matrix
a; by ¢ | |z] |d,
Variables [N]T Transpose of Matrix Cofactor
matrix /
L, adj[A] .
Al = ‘ A‘ , adj[A]=[N]" and then " Check your answer"

Ex.4: Find the variables (x, y, z) by using Matrix Inverse for following of set linear Equs.
2x+y—-2=0

X—Yy+2=6
X+2y+z2=3

2 1 -1||x

Sol. 1 -1 19y|=|6] - AX=C — X=A"'C
1 2 1 z 3

2 1 -12 1
A=[1 -1 1 1 —1|=[(2*-1*1)+@Q*1*1) + (-1*1*2)]-[(1*—1*-1) + (2*1*2) + (1*1*1)] = -9
1 2 1 1 2

r']1 1 nl 2 r]l 3

N =N, Ny, Ny
N3y N3y N3
:‘—1 l__3 " _‘1 1:0 " :‘1 -1 _3
11 2 1 12 1 1 13 1 2
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Numerical Analysis Ch.2: Solution of Set Simultaneous Equ.

1 -1 2 -1 2 1
=y 1|73 T M=l o3
1 -1 2 -1 1
n31=_1 1 =0 Ny, = 1 =3 Ny = _12_3
-3 0 3 + - + -3 0 3
N=[3 3 3|>|- + —|>[NT'|-3 3 -3|=adj[A]
O 3 -3 + - + O -3 -3
_ -3 0 3
Afl — adJ[A] — 1 _3 3 _3
A 9
0O -3 -3
X=A"1C —
-3 0 3 0] —18
X =%1 3 3 -—3|x6|==2 o

9
O -3 -3 3 — 27

So, the variablesare; x=2, y=-1, z=3
Now, check your answer by substitution the values (X, y, z) in above Equs.

2x+y—-2=2(2)+(-1)-(3)=0
X—y+z=2)-(-1)+(3)=6
X+2y+z2=(2)+2(-)+(3)=3

Ex.5: Find the variables (x, y, z) by using Matrix Inverse for following of set linear Equs.

2x+2y=1
X+6y+z=0
y+z=1
X
Sol. 16 1*y|=0 - AX=C — X=A"'C
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Numerical Analysis Ch.2: Solution of Set Simultaneous Equ.

2 20 2 2
A=|1 6 1 1 6|=[(2*6*1)+(2*1*0)+ (0*1*1)]-[(0*6*0)+(1*1*2) + (1*1*2)]—> A =8
01101

N, N, Ny
N = Ny, Ny Ny
Ny, Ngy  Ngg

6 1 11 1 6
=l g7 Mo =y 4=t Ms=lg 4|t
0 2 0 2
n, = 1_2 n22—O 1:2 n23:O =2
2 2
n31—6 1:2 N, = 1:2 Ny, = =10
5 1 1 + - + 5 -1 1
N=[2 2 2| |- + —|SINT =|-2 2 —2|=adjA]
2 2 10 + - + 2 -2 10
_ 5 —2 2
A—lz%:% 1 2 _2
‘ | 1 -2 10
5 —2 2 1 7
X=A1lC - X = % -1 2 —2|*|0|= % —3
1 —2 10 1 11

So, the variables are; x=0.875, y=-0.375, z=1.375

Now, check your answer by substitution the values (X, y, z) in above Equs.

2(0.875) + 2(—0.375) =1
(0.875) + 6(~0.375) + (1.375) = 0
(~0.375) + (1.375) =1
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Numerical Analysis Ch.2: Solution of Set Simultaneous Equ.

2- Gauss-Elimination Method
It's the basic of most other methods to solve set linear equations. In this method, we must
obtain on “Upper Triangular matrix” from standard matrix by following steps:

all a‘12 alZ dll

1- Put the system of equations in matrix form. 8y 8y 8y Uy
a31 a32 a33 d31
2- (az21, as1) must be equal to zero by following.

a
New Row (2) = Old Row (2) - Old Row (1)* —2
1
_ % a31
New Row (3) = Old Row (3) — Old Row (1)
1
all a'12 alZ dll
New Matrix |0 @2 83 Oy
0 a32 a‘33 d3l
3- (as2) must be equal to zero by following.
a
New Row (3) = Old Row (3) - Old Row (2)* —=
22

a'11 a'12 a12 dll

New Matrix |0 @z @3 0yl thisis Upper Triangular matrix
0 0 a, dy

4- By Back Substitution to obtain the variables (x, y, z):

A3z (z) =ds1 , a2 (y)+azs (z)=d21 a1 (x) +ai2 (y)+ a3 (z)=du
and then" Check your answer"
Ex.6: Determine the variables (x, y, and z) by using Gauss-Elimination Method for following of
set linear Equs.

3X—y+2z=-3
X+y+z=—-4
2X+y—-72=-3
all a12 alZ dll 3 _1 2 _3
Sol. 1- 8y Ay @y dy o, 1 1 1 -4
a‘31 a32 a33 d3l 2 1 _1 _3
a21 1
2- New Row (2) = Old Row (2) — OIld Row (1)* =1_(3)*§:0
1

1
=1- (-1)*§ =1.333

Dr Amer Jameel Shareef 22 Third Stage of Mech. Eng. Dep.



Numerical Analysis Ch.2: Solution of Set Simultaneous Equ.

1
=1- (2)*§ = 0.333

1
=-4- (35 = —3

a3, 2
New Row (3) = Old Row (3) — Old Row (1)* a, =2- (3)* § =0

1
2
=1-(-1*— =1.666
13
2
=-1-(2)*— =—2.333
@3
2
=3 (-3 — =1
3-(-3) 3
3 -1 2 -3

New Matrix 0 1333 0333 -3
0 1666 -2333 -1

a
3- New Row (3) = Old Row (3) - Old Row (2)* a32
22

=1.666- (1.333)*

1.333

.666 =—-2.75
1.333

1.666
=1-(1333 =

=-2.333- (0.333)*

3 -1 2 -3

New Matrix |0 1.333 0333 -3
0 0 -275 275

4- By Back Substitution to obtain the variables (x, y, z):

this is Upper Triangular matrix

-2.752=2.75 —z=-1
1.333y - 0.333z=-3 —Hy=-2 "Check your answer"
3x-y+2z=-3 — x= -1
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Numerical Analysis Ch.2: Solution of Set Simultaneous Equ.

Ex.7: Using Gauss-Elimination Method to evaluate the variables (T1, T2, and T3) by for following

of set linear Equs.

T+T,+T,=6
2T, -T,+T,=3
-T,+2T,-2T, =-3
a, a, a, d; 1 1 1 6
Sol. 1- 8y Ay By Oy -, |2 -1 1 3
A3 85 Ay d31 -1 2 -2 -3
a,, 2
2- New Row (2) = Old Row (2) — OIld Row (1)* =2-(1)*—=0
e 1
2
=-1- (-1 —=—3
-1y 7
2
=1- *—:—1
1= 7
2
= 3- *x — = —9
3-(6)" 7
— * a31 — - —
New Row (3) = Old Row (3) — Old Row (1) =-1-(-1)* =0
Ay 1
-1
=2- * =3
2- (1) 1
=-2- * =-1
2- (1) —
- — Q- * _ = 3
3-(8)
1 1 1 6
New Matrix 0 =3 -1 -9
0 3 -1 3
3- New Row (3) = Old Row (3) — Old Row (2)* a—32
22
=3- (-3)* =0
3-(-3) —3
= -1- (-1)* =2
(-1 —3
=3- (-9)* =—6
3- (-9 —3
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Numerical Analysis Ch.2: Solution of Set Simultaneous Equ.

1 1 1 6

New Matrix 0 -3 -1 -9 this is Upper Triangular matrix
0 0 -2 -6

4- By Back Substitution to obtain the variables (T1, T2, T3):

-2T3=-6 — T3=3 " Check your answer"
-3 T2—-Ts=-9 — T2=2
T1+T2+T3=6 —-T1=1
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3- Gauss-Jordan Elimination Method
This method is similar to Gauss- Elimination Method but we must obtain a “Diagonal
matrix” instead of “Upper Triangular matrix” by following steps:

a‘ll a12 a13 dll
1- Put the system of equations in matrix form. 8y 8y 8y Uy

a31 a32 a33 31
2- (az1, as1) must be equal to zero by following.

a
New Row (2) = Old Row (2) - Old Row (1)* —2
1
_ % a31
New Row (3) = Old Row (3) — Old Row (1)
1
all a'12 a'13 dll
New Matrix |0 @2 83 dy
0 a32 a33 d31
3- (as2) must be equal to zero by following:
a
New Row (3) = Old Row (3) - Old Row (2)* —=
22

a'11 a'12 a13 dll

NewMatrix |90 @ 83 0uf thisis Upper Triangular matrix.
0 0 a, dy

4- (a3, a23) must be equal to zero by following:

New Row (1) = Old Row (1) - Old Row (3)* Ys
a33
_ % a'23

New Row (2) = Old Row (2) - Old Row (3)*
33

Also, new Matrix 0 a,

5- (a12) must be equal to zero by following:

New Row (1) = Old Row (1) - Old Row (2)* Zl
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Numerical Analysis Ch.2: Solution of Set Simultaneous Equ.

a, 0 0 dj,
Now attain on Diagonal Matrix 0 a, 0 dy
0 0 a, d

6- By Back Substitution to obtain the variables (x, y, z):

ass*z=dsn , ax*y=dz , an*x=du " Check your answer"

Ex.8: Using Gauss- Jordan Elimination Method to calculate the variables
(P1, P2, and Ps3) by for following of set linear Equs.
P+P,+P, =6

2P, —P,+P, =3
P +2P,—-2P,=-3

a, a, &, d; 1 1 1 6
Sol. 1- 8y @y By Oy -, |2 -1 1 3
dy, @y, 85 dy -1 2 -2 -3
a,, 2
2- New Row (2) = Old Row (2) - Old Row (1)* =2-(1*—=0
a,,; 1
2
=—1-(-1) —=-—3
1" 7
2
=1- * —:—1
1= () 7
2
= 33— * —:—9
3-(6) 7
a;, —1
New Row (3) = Old Row (3) — Old Row (1)* =-1-(-1)* =0
a 1
-1
= /- * :3
2- (1) —
-1
=-2-(1)* =—1
(y =
—1
= — 23— * :3
3-(6)
1 1 1 6
New Matrix 0 -3 -1 -9
0 3 -1 3
a32
3- New Row (3) = Old Row (3) - Old Row (2)* =3- (-3)* =0
a,, —3
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=-1-(-1)* =2
G
=3- (-9)* =—6
(9" —3
1 1 1 6
New Matrix 0 -3 -1 -9 this is Upper Triangular matrix
0 0 -2 -6
1
4- New Row (1) = Old Row (1) — Old Row (3)* %3 =1-(-2)* =0
A,, —2
=6- (-9)* =3
-9 —5
-— * a23 —_ - —
New Row (2) = Old Row (2) - Old Row (3) =—1- (-2)* =0
As, —2
=6~ (-9 — = —6
(-9 —
1 1 0 3
New Matrix 0 -3 0 -6
0 0 -2 -6
1
5- New Row (1) = Old Row (1) — Old Row (2)* %z =1- (-3)* =0
a,, —3
1
=3- (-6)* =1
(-6r —3
1 0 0 1
Now attain on Diagonal Matrix 0 -3 0 -6
0 0 -2 -6
6- By Back Substitution to obtain the variables (P1, P2, P3):
-2P3=-6 — P3=3
-3 P2= -6 — P2=2 Pi=1 " Check your answer"
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Ex.9: Using Gauss- Jordan Elimination Method & Gauss- Elimination Method to calculate
the variables (V1, V2, and V3) by for following of set linear Equs.

4, -9V, +2V, =5

2V, -4V, +6V, =3

V,-V,+3V, =4

a, a, &, d; 4 -9 2 5
Sol. 1- 8y @y 8y Oy _, 2 -4 6 3
A3 85 Ay d31 1 -134
a,, 2
2- New Row (2) = Old Row (2) — OIld Row (1)* =2-(4)*—=0
&, 4
=-4 9*3—05
= ~4- (-9) 7 =0.
=6 2*3—5
=6-(2) i
=3 5*2—05
as, 1
New Row (3) = Old Row (3) — Old Row (1)* =1—(4)*Z:0
1
=-1 9*3—125
=-1- (-9y 7 =1.
=3 2*3—25
=3-(2) 7 =2
=4 5*3—275
=4- (5" 7 =2
4 -9 2 5
NeWMatrixO 05 5 05
0 125 25 275
as, 1.25
3- New Row (3) = Old Row (3) - Old Row (2)* —— =1.25- (0.5)* =
a,, 0.5
=25 5*1'25— 10
=20 g5 -
=2.75- (0.5)* —— =1.
5-(0.5) 05 5

4 -9 2 5

New Matrix [0 05 5 0.9 hisis Upper Triangular matrix. By Back Substitution to
0 0 -10 15

obtain (V1, V2, and V3) by Gauss- Elimination Method
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-10V3=1.5 — V3==0.15, 0.5V2+5V3=0.5— V2=2, 4 V1-9V2+2 V3=5 — V1=6.95

—_ — * a13 — ) [(— * e
4- New Row (1) = Old Row (1) = Old Row (3) a.. =2- (-10) “10 =0
=5- (-1.5)* =5.
5-(-1.5) 10 5.3
_ _ JPRoz Lo _
New Row (2) = Old Row (2) — Old Row (3) a.. =5- (-10) 10 =0
=0.5- (1.5) “10 =1.25
4 -9 0 53
New Matrix 0 0.5 0 1.25
0 0 -10 15
5- New Row (1) = Old Row (1) — Old Row (2)* %z =-9- (0.5)* —9 =0
a,, 0.5
=5.3- (1.25) —— =27.8
( ) 0.5

4 0 0 277

Now attain on Diagonal Matrix 0 05 0 125
0 0 -10 15

6- By Back Substitution to obtain the variables (V1, V2, and V3) by Gauss- Jordan Elimination
Method:

-10Vs =15 — V3=-0.15
0.5V2=1.25 — V2=2.5
-10V1= 27.8 — V1=6.95 " Check your answer"
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B- Indirect Method (lterative Method)

1- Jacob’s Method
2- Gauss-Seidel Method

1- Jacob’s Method (lterative Method)

It's the first ways to find a variables (X, y, z) because the easy using but slow reach to the right

answer.

Let
annX+ary+taszz=Ccu
a1 X +azy + azz Z=Ca1
as1 X +asxxy +assz=Ca

This equations system can be arrangement iteratively by following:

1
Xni1 = _[011 —ap. Y, ~ als'zn]
a;
1
Yoo = —[Cpr — 85 X, —8p3.2,] :n=0,1,2,.... Oldvalue
23
Lo :_[C3l_a31'xn _a32'yn] n+1=1,2, 3, .... New value
33

Solution steps

1- Calculate the first value of (x1, y1, z1) by making initial value for (xn, yn, zZn)=

(Xo, Yo, Zo):(o, 0, 0).

2- The first value become old value for finding second value of (x2, y2, z2) ..etc.
3- The solution is continued to reach to the right answer when| xn1 - xn | &

| Yn+1- Yn |& | Zn+1- Zn |S€

4- To make the solution easy, make a table as following:

Xn+1

Yn+1 Zn+1

N~ O|S

"Check your answer"

Ex.10: Evaluate the variables (x, y, and z) by for following of set linear Equs.

by using Jacob’s Method

8Xx—-y—-z=8

X=7Ty+2z2,=-4
2X+y+9z=12
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Sol.

X

(Xo, Yo, Zo):(o, 0, 0)

1

1 1
:_[Cll_alz'yn _a13'zn] — X :§[8+yn +Zn]

1 1
Yo = _[C21 —ay. X, _azs-zn] — Yo :7[4+Xn +22n]

23

nel
33

n Xn+1 Yn+1 Zn+1
0 1 0.571 | 1.333
1 1.238 1.095 | 1.047
2 1.267 1.047 | 0.936
3 1.247 1.012 | 0.935
4 | 1.243 1.016 | 0.943
5 1.244 1.018 | 0.944
6 1.245 1.018 | 0.943
I 1.245 1.018 | 0.943

1
_[031_a31-xn _a32-yn] — Loy 25[12_2Xn _yn]

x=1.245, y=1.018, z=0.943 " Check your answer"

Ex.11: Evaluate the variables (X, y, and z) by for following of set linear Equs.

by using Jacob’s Method

ST, - 2T,

+T,=4

T, +4T,-2T,=3
T, +2T, + 4T, =17

Sol. (Xo, Yo, Z0)=(0, 0, 0)
1 1
1 2 3
Tn+1 = a_[C11 - a12-Tn - a13-Tn ] — Tn1+1 = 5[4 + 2Tn2 _Tns], Let Xn+1=Tn+1, yn+1:T2n+1, Zn+1=T3n+1
11
T2 = T lop-a, T —a,T°] & T2, = S3-Ti+2T?
n+1_a_ 21 21 'n 23" 'n - n+1_Z[ —Iy T n]
23
L —i[c —a,,. Ty —a,.T7] T3, =ip7-Ti-ot?
n+1—a 31 %1 in 32* 'n - n+1_Z[ T hn T n]
33
n Tl T?n+1 T3h+1
0 0.8 0.75 4.25
1 0.25 2.075 | 3.675
2 0.9 2.3375 | 3.15
3 1.105 1.429 | 2.856
4 0.8 1.073 | 3.261
5 0.577 1.58 3.315
6 0.73 1.93 3.315 _ _ _ . N
2 1 2 3 T1=1, T2=2, T3=3 Check your answer
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2- Gauss-Seidel Method
It's the faster than Jacob’s Method to find the variables, because the right side is contain on
(xn+1) In second, third equation as following:
Let

annX+ary+aszz=Ccu

a1 X +azy + azz Z=Ca1

as1 X +azxxy +assz=Ca

1
Xni1 = _[011 —ap. Y, ;. Zn]
a;

1

Yo = a_[Cz1 — Ay X1 —3.23.Zn] :n=0,1,2, .... Old value
23
1

iy = a_[C31 — a5 X _a32-yn+1] :n+1=1,2, 3, .... New value
33

Solution steps
1- Calculate the first value of (x1, y1, z1) by making initial value for (Xn, yn, Zn)=
(Xo, Yo, Z0)=(0, 0O, 0).
2- The first value become old value for finding second value of (xz, y2, z2) ..etc.
3- The solution is continued to reach to the right answer when| xn+1-%n | & | yne1-yn | & |
Zn+1l- Zn | <E€E.
For solution easy, make a table as following:

4

Xn+1 Yn+1 Zn+l

N~ OIS

" Check your answer"

Ex.12: Find the variables (x, y, and z) by for following of set linear Equs.
by using Gauss-Seidel Method

2x+2y=1

X+6y+z=0

y+z=1

1 1
Sol. Xpu=—[Cu—ay ¥, -a,2,] - x,=>[1-2y,]
a; 2

1 1
You = _[C21 — 8y Xpyy — Ay Zn] — You = _[_2 Xpw — Zn]

a,, 6
1 1
iy = _[C31 —a3. X, — Az, Yn+1] — Ly = ‘[1_ yn+1]
Az, 1
Xn+1 Yn+1 Zn+1
0.5 -0.166 1.166

0.666 -0.416 1.416
0.916 -0.541 1.541
1.041 -0.603 1.603
1.1083 -0.634 1.634
1.134 -0.650 1.650

O~ WNPF OIS
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1.150 -0.658 1.658
1.158 -0.642 1.662
1.162 -0.664 1.664
1.164 -0.665 1.665
1.165 -0.665 1.665
1.165 -0.665 1.665

=
Rl©oo~No

x=1.165, y=-0.665, z=1.665 " Check your answer"

Ex.13: Find the variables (x, y, and z) by for following of set linear Equs.

by using Gauss-Seidel Method & W.H. Jacob’s Method
3X+y=5

X+2y=5

1 1
Sol. Xni1 = _[Cll —ap;. Y, _a13'zn] — X = _[5_ yn]
a,; 3

1 1
Your = —[Cou =85 X,y —805. 2, 15 Vo = =[5-X,,4]
s 2
x=1, y=2
"Check your answer"

n Xn+1 Yn+1
0 1.666 1.667
1 1.111 1.944
2 1.018 1.990
3 | 1.003 1.998
4 1 2

5 1 2
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Summary
Solution of Set Simultaneous Equ.

A-Direct Method
1-Inverse of Matrix Method

CadilAl o o
Al

A—l

2-Gauss-Elimination Method

1- Put the system of equations in matrix form.
a‘11 a‘12 alZ dll
a'21 a'22 a23 d21
a31 a32 a33 d31

2- (az1, as1) must be equal to zero by following.

a
New Row (2) = Old Row (2) - Old Row (1)* 21
1
a'.’5‘>1
New Row (3) = Old Row (3) — Old Row (1)*
1
all a‘12 a12 dll
New Matrix |0 @2 83 dy
O a32 a33 d31
3- (as2) must be equal to zero by following.
a
New Row (3) = Old Row (3) - Old Row (2)* —=
22

all a'12 a12 dll

New Matrix |0 @2 83 0ul thisis Upper Triangular matrix
0 0 a, dj

4- By Back Substitution to obtain the variables (x, y, z):

az*z=ds1 , a*y t+az*z=da , an* x+awz* y+ais* z=du1
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Numerical Analysis Ch.2: Solution of Set Simultaneous Equ.

3-Gauss-Jordan Elimination Method

It's similar to Gauss-Elimination Method additional to

4- (a12) must be equal to zero by following:

New Row (1) = Old Row (1) - Old Row (2)* —=
22
a, 0 0 dj,
Now attain on Diagonal Matrix 0 a, 0 dy
0 0 a, d

5- By Back Substitution to obtain the variables (x, y, z):

ass*z=0d31 , ax*y=da , an*x=du

B-Indirect Method

1- Jacob’s Method (Iterative Method)

1
Xnit = _[011 — .Y, — & Zn] n Xn+1 Yn+1 Zn+1
a, 0
1 1
Yo = —[Co1 =85 X, —255.2,] 2
a23
1
Loy = _[031 — 85, X, —ag,. yn]
a33
2- Gauss-Seidel Method
1
X.,, =—]|C,—2a,,. —d,.Z
n+l all[ 11 12 yn 13 n] n Xn+1 Yn+1 Zn+1
0
y =i[c — 8, X —8,,.2, ] 1
n+1 21 21" Mn+l 23" “n
ayg 2
1
Loy = _[Cs1 — 3. Xy — g, yn+1]
Azg
n=0,1, 2, .... Oldvalue ; n+1=1,2,3,.... New value
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