System of Linear Equation
Definition 1

Let the system of linear equation as
X g% 8%, =0 )
dnXy dnky | a4k, =T by

AwiX1, 30%) . Bna¥s = by
Can put the apove system ifi matrix form as:-
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Where A=mxn, matrix, aj, 2y, a,, are constant, X=nx1, B = mxland
by, by, by, are constant x; x, _ X, variable,

Now we study the following methods {Cramer's Rule, Inverse
Matrices, and Elimination Method}



Lramer's Rule

To solve the system (8) by Cramer's Rule. Find determinate of A (| Al)

such that | A| # 0.
Let
aj] 4z — - — 4y hy app - - - ap
azy @y — — — Gz, by an - - - a4y
|AlD=| - - - - - -|Di=[- - - - - -
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To solve system (8), we must find unknown x; x, _x,as
D D D
x] =_1: XE =_2:‘ . =_ﬂ.
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_2-Solution of Linear Equations by using Inverse Matrices
To solve the system (8) by using Inverse Matrices Find determinate of
A (] Al) such that | A| £ 0.

Or

AX=B,

Turing to the relation between the solution of linear equation and matrix
inversion multiplying both sides by A thus

A [AX=B]

ATAX=A"B.

X=A"B.

This equation gives the values of the entire unknown X by a simple
multiplication of matrix A by inverse of it matrix. As see in the following
example

Examplel2

Use the matrix inversion method; find the values of (x; x; x;) for the
following set of linear algebraic equations:-

3X1 -63{1 + 7){3 =3

4){1 -51(3:3..... ........................... (9)

le - BXE "'6)(3 = -4




Solution /
Put the system (9) in the following matrix form as

AX=B,
3 -6 7Y, 3
4 0 -5|x|=|3
5 -8 6 ) x; -4
Where| Al
3 -6 7
|Al=l¢ 0 -5/=462£0.
5 -8 &

We can find the inverse matrix of A (A7), by any method.

0.26 0.14 -—-0.2

~A'=052 012 -052], now we can see the following
0.48 0.04 -0.36

A [AX=B]

ATAX=A"B

X=A"B.

X1 0.26 014 =02 3
LX=|x,|=|052 012 -0.52] 3
X3 0.45 0.04 -0D368-4

X1 2
- X=| x7 |=| 4|, which gives the solution of system as x; = 2,
x3 3

X3=4, X3 — -4,

3--Gauss Elimination Method-

We can use Gauss Elimination Method to solve the system of linear
equation in (8), as see in the following example



Example 1: Use Gaussian elimination to solve the system of linear
equations

x -rh.l"a T
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Solution: We earry out the elimination procedure on both the system of cquations and the correspondip

sugmented matnx, simultaneously. In peneral only one set of reductions is peeessary, and the latter
(dealing with matrioss only) is preferable because of the simplified potation
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from (2) x1+5(3)=7 then  x1=-8

Example 2: Use Gaussian elimination to solve the system of linear
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Swap Row 2 and Row 3. p\ [
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From (3) we have xi1=-4

Example 3: Use Gaussian elimination to solve the system of linear

equations

Ty — 2rg — lirs 12
2xy Ay + 12x4 17
) — Ay — 1224 22,

Solution: Io this case, we convert the system 1o its corresponding augmented matrix, perform the
necessary row operations on the matrix alone, and then convert back to equations at the end to identif
the solution,

T 21y 6Ty 12 1 2 6 12
2r, 4+ Adzp + 1253 17 2 1 12 17
1

T drq 12 22 1 12 29

R2-2R1— R2
R3-R1—R3

1 —2 —fh 12
] & 24 —A1
] —2 —fh 10
Swap Row 2 and Row 3. R < j& !
1 —2 —6 12
0 —2 —6 10

( B 24 —41



Add 4 times Row 2 to Row 3. \:'_3'\:5 s L‘R g

1 —2 —6 12

] —2 —6 10

] 0 0 -1
1 -2 —fi 12 r — 2ry — Gry = 12
0 —2 —f 10 — Zra — hGrg = 10
0 {l 0 —1 {l = —1

Sinee the final equation
= —1

cannot, be satisfied, this system has no solutions.



