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A system of linear equations is a collection of equations involving the same set of variables. That is the
equations of the form
(X T Xy roeeee e tay,x, =b, @ .
allxl + a22x2 .|. .................. .|. alnxn — b2 Llnear
Gy Filyyky Frrimneretereihiees +a,,%, =, Equatl()n:
""""""""""""""""""""""""""" K aAxX —|—by —|—C — O
amlxl T amlxl TR Sh LR R T amnxn = bm
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Stricly Diagonally

Dominent

| inant iX:

is called strictly diagonally dominant if Z‘a ‘ < Ia”

J#i
Jj=1




Problem:
Check the system whether it is strictly diagonally dominant.

20x.+2x, +6x,:=28
X, +20x,+9%x; =—23
2% — Xy~ 200,= =1
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Solution:
Here ‘a“| =20,
We have

=20,

s,

as;| = 20.

o al3|=2+6=8<20=|a11‘

a,,|+la,,|=1+9=10<20=

a,,

a:l+lay =2+7=9<20=|a33

3

31
50 Z'aul .

J#i

d=1.23.

aii
j=1
Hence the system is strictly diagonally dominant.




Categories of S.L.E

The solution of linear system of equations can be
plished by a numerical
method which falls in one of two categories:




Direct
Iteration Method Method
(auss Gauss
Seidal Jacobi Gauss
Jardan




Gauss Seidal

Method




Procedure of Gauss —Seidal Iteration Method

|

Gauss-Seidel iteration method: [ Let

;b

nxl ?

(bi )nxl

We consider the system Ax=b where A= (aU.) Is non-singular and x= (x,.)

Now we shall write the system in detail:

a“x1+a13x2+a ) 20 A +a, X =

o §. el In""n 1
A, X, + 5%y + 50X F o +a, x, =b,
ks TRy + g5k ot = b3 ...........................

o I o s T O R +a..X, =

n2-



Example of S.L.E

20x, +2x, +6x, =238
X+ 20%,4+9%; =—23
2% —ilXy.— 205, ==Y

-
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Check :1s 1t strictly diagonally dominent
/

If necessary, we re-arrange the given system (1) making strictly diagonally dominant, such that

n
a,|> Z‘av‘

j=1

j=i

(=128 ).




Problem:
Check the system whether it is strictly diagonally dominant.
20x. +2x, +6x,=28

x, +20x,+9x; =—23
2% — 1%~ 2006 = =1

Solution:

Here |a,,| =20 ,|a,,|=20, = 20.

We have
a,,|+la;;|=2+6=8<20=|q,,|
ol Flass | =1+#9=10<20= |a.]|
a.il+|a |—2+7 90 <20= |a33|

So Z'aul< a.| i=1 23

_];¢I

Hence the system is strlctly diagonally dominant.



To make the above those equations (1)by the
} following equations

[

Step - 2

Suppose that the system (1) is (strictly) diagonally dominant. Now we re-write the system as follows:

1
£ = —[b1 = (I R N — +a,x, )]
a,
1
x2 = [bz o (azl.rl + (123.x3 + .......... + aznxn )]
a,,
1
Xy = —[b3 - ((131x1 Eda%s Fema +d; X )] ..................... (2)
33
|
X, = - [b" - (anlx1 o B T + @, (01 )]

T nn
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Example: J

28X Y == B wvuassivinnon (1)
2x+17y+4z =35 ... (2)
Xx+3y+10z2=24 ... (3)
(1):>r=i(—4y+:+32) ........... (4)
28
(2)= y= 1%(— 2x—42+36)ccenenn... (5)
3)= - = i(— 7., | I—— (6)
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Step - 4 }

Take the Inmitial values of y=0,z=0
for finding the value of x 1n the
cuations ( 2 ).

Let 1'% =0 and ='°) = 0 be the initial values of y and z respectively.

First iteration:

x = i(— 4y© 4+ -0 4 32)= = (40450 32)=1.1429
28 28

y = 2%(— 2x® —4-0) 4 35)= %(— 2x1.1429 —4.0+35)=1.2116

=0 = % (—x® —35® 4+ 24)= %(— 1.1429 —3x1.2116 +24)=1.9322



Step - 5 }

Now these values of first iteration in

the equations (2). " For Example:the

Second iteration: Values Of

1,y1,zlin

a0 ]
x?) = %(—4x1.2116+1.9322+32)= 1.0388

equations 4, 5,6
4

"
y® = —(-2x1.0388-4x1.9322 +35)=1.4820

=) = 110( 1.0388 —3x1.4820 + 24)=1.8515

N N




Step - 6 }

In this way , this 1teration will be continued
untill last two 1terations are same or equal .

nce the solution of the given system of equations
y Gauss-Seidel method.
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Problem:
Solve the following system of equations by Gauss-Seidel method.
28x+4y—=z=32

x+3y+10z=24
2x+17y+4z=35




o

Solution: The given systems of equations are
28x+4y—=z=32

XEIPFLI0Z=24 ..occcsmvsavenrenins (1)
2x+17y+4z=35

We observe that the coefficient matrix of (1) is not diagonally dominant because |3| > |1| + |10|

(28 4 -—1) (28 4 -I)
Now 4=1 3 10|R, &R|2 17 4
2 17 4 L1 & 1D

This is diagonally dominant.



So Gauss-Seidel iteration method is applicable.

.. The given system (1) becomes

IBEAY == B e viensisinn (1)
2x+17y+4z =35 (2)
x+3y+102=24 .- (3)
(1):>x=i(—4y+:+32) ........... (4)
28
(2):>y=1i7(—2x—4:+36) .............. (5)
(3):>:=i(—x—3y+24) ................. (6)
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Let y =0 and = =0 be the initial values of y and z respectively.

First iteration:

x(”=i(—4y‘°) -0 +32)= L (£4040+32)=1.1429
28 28

yo= 2%(— 2x1) —4:0 4 35) = %(—2 x1.1429 — 4.0 +35)=1.2116

-0 = i(—x‘-" ~3y0 4 24)= %(—1.1429—3><1.2116+24)= 1.9322



—

Second iteration:

218( 4x1.2116+1.9322+32)=1.0388

y@ = 117 (-2x1.0388—4x1.9322 +35)=1.4820

z 110( 1.0388 —3x1.4820 +24)=1.8515



-

Third iteration:

x¥) = 218( 4x1.4820+1.8515+32)=10.9973

o 117 (-2x0.9973 — 4x1.8515 +35) = 1.5059

=8 = 110 (—0.9973 —2x1.5059 + 24) =1.8485




Fourth iteration:

x?) = 218 (—4x1.5059 +1.8485+32)=0.9938

o = 117 (-=2x0.8838 — 4x 4x1.8485 +35)=1.5070

=W = 110 (~0.9938 —3x1.5070 +24) =1.8485



-

Fifth iteration:

(5)

218( 4x1.5070 +1.8485 +32)=0.9936

X

yb) = 117 (-2%0.9936 -4 x1.8485+35)=1.5070

A 110 (=0.9936 —3x1.5070 + 24) = 1.8485




|

After five iterations the difference between 4" and 5™ iteration is very negligible. Hence the solution of the
given system of equations by Gauss-Seidel method is x=0.994, y=1.507, 2=1.849 correct up to three
decimal places.
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Solve by Gauss-Seidel Method of lteration the equations
10x+y+z =12

2x+10y+z=13

\\

2X -

_2.'v_

-10z =14







