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Here x; are the unknown, aj; are the coefficients of the system,
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Linear System

m consistent if the system has at least one solution; or

m inconsistent if the system has no solution.

Examples

(a) x—3y=-3 (b) x—3y=—-7 (c) 3x—y+6z2=6
2x+y =28 2x —by =7 X+y+z=2
2x+y+4z=3
The systems (a), (c) are consistent but the system (b) is
inconsistent.
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ai1x1 + axe + ai3xz = by
Augmented aniXi —|— ano X —|— an3XxX3 = b2
Matrex

a31x1 + azxz + aszxz = bs
We can write the linear system in the form of matrices product

ailr ar a3l [x by
a1 ax ax3| |x| = |b
a1 ax as] [x3 b3
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A= laxn ax as|, X=|x| and |[b
Augmented 331 332 333 X3 b3

Matrex

Definition
The augmented matrx of the linear system is
a a2 a3z h

[A:b] = |a1 axn a3 b
a1 a3y a3 bs
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Al‘r;utgxm fO”OWIng SyStem

Augmented 3X_'y+6z = 6
Matrex X+y+Z:2
2x+y+4z=3

The matrix form of the system is
3 -1 6| [x 6
1 1 1| (x| =]2
2 1 4] |x3 3
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3 -1 6 6
[A:p=1{1 1 1 2
2 1 43
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a11 a1
al ax
as31  as2

ai3
a3
ass

R1<—>R2

ani
ai
asi

a2
az2
asz

ans
ai3
ass
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m (a) Interchange two rows:

ai
ari
asi

ai2
an
as2

ai3 dp1 a2 azs
R1<—>R2

a3| ——— |d11 ad12 a3

ass a31 432 4as3

m (b) Multiply a row with a non-zero real number o € R:

ail
asy
asi

a2
az
as2

ai13 a1l «&aip «aais
Q]

a3 | —— | ax az a3

as3 asi as2 ass
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m (a) Interchange two rows:

ai3 dp1 a2 azs
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ail
asy
asi

a1l d12
az a2
d31 432

ai
ari
asi

m (a) Interchange two rows:

di2 a3 dp1 a2 azs
R1<—>R2

az as a1 d12 a3

d32 4as3 a31 432 4as3

a2
az
as2

az3
ds33

m (b) Multiply a row with a non-zero real number o € R:

ais a1l «&aip «aais
Q]

azs ari az a3

a33 asi as2 ass

m (c) Add a multiply of onw row to another row:

ai aip as
aRi+R>
—— |@ai1 + a1 @ap +ax «adiz+:
dsi das32 a33
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This method has two steps:

By elementary row operation we get

. a;in aip a1z b Al A Az B
athod of
golving Linear do1 4d2 a3 b2 — O A22 A23 B2
ystem
a31 ax a3 b3 0 0 Asz B3

Find the solution by back subtitutions.
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Solve the following linear system by Guassian elimination
method:

g/loal\';?:gdljiear X1 + X2 == 2X3 = 8
System s + 2X2 + 3X3 _ 1
3x1 — Tx2 + 4x3 = 10.
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11 28] 11 2 8
) g )| EEEEESREEC )
3 -7 4 10 0 —10 2 —14
gflathodof _1 1 2 8
olving Linear
SYSterE M} 0 1 _5 _9
0 0 —52 —104
11 2 8
_1lpR
523 01 -5 —9
0 0 1 2
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xX1+x+x3 = 8
xp —b5x3 = -9
x3 = 2
WM Step 2: Back subtitution:
System
x3 = 2
X = bx3—9=10—-9=1
X1 = —x—2x3+8=-1—-4+4+8=3

Solution of the system is: x3 = 3,x = 1,x3 = 2.
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Sy of Exercise:Use Guassian elimination method to solve:
Linear
Equations

. x+8y+2z =7
,‘—\Ir;nn:}m 2X + 4y — 42 — 3
z4+y+2x = 2.

Mathod of Example

Solving Linear

System Suppose the points (—2,1),(—1,2),(1,2) lie on parabola
y =a+ bx + cx°.

Determine a linear system in 3 variables a, b, c.

Fined the equation of parabola by solving the linear
system.
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