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Con81der a system of # linear equations for # unknowns,
. represented in matrix multiplication form as follows:
AX = B, where the n x n matrix 4 has a nonzero
determinant. Then the theorem states that in this case the
system has a unique solution, whose individual values
for- the unknowns are given by: det(4;) e
e o , | X = j = 1
| det(4)
where Az 1S the matrix formed by replacing the i- th eolumn
| . of A by the eolumn vector B. |

o xthy=q

: Case2bv2 Given the sy stem

dei det(A)=

A, x+by=c
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This system has the unique solution:
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{Case 3 by 3 Given the system

Qx+Hy+ox=d
GX+Ey+c,x=d,
X+ y+ox=d;

o det(A): “ ’bg jcg’ i det(A1)=

=L and

_dl h g

| _dz By &

dy, b o det(A2)= 4

82

This system has the unique solution:
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ExampleZ. Solve by Cramef’s_ r-ulé the followihglinear systems: |

R
det(A5)= |
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Write down the coefficient and parameter matrices,
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Caleulate the detenminant for A ithus will be reusedi, and calculate the detenminaats
for matrices below. Note: when wving to find the first parameter "X we replace the
first column i A with B. |
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- Gauss Elimination Method:

Given a linear system AX =B.

Construct the augmented matrix for the system [A4B]. ]
“lse elementary row operations to transform the augmented matr1x [AB] L
_into a triangular one [4' B']. | ' | -

Write down the new linear system A' X —B' for Wthh the tr1angular

. matrix is the associated augmented matrix.
Solve the new system by method of back substrtut1on |

There are three types of elementary row

: _operatlons wh1ch may be performed on the rows of a matr1X e

l], Swap the pos1t1ons of two TOWS 1 and ]

Mult1ply the row i by a nonzero scalar ko

kR +R Add to the row ] a sealar mult1ple of the row I

We not1ce that these operatlons do not change the solutlon set
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, Example: Solve by Gauss Elimination Method the following linear systems:

ECdE - =2r+y+2:= 3
Sol. +y

B

matrlx -.:_',)1_{_ y— =z =8 . *

Solve the new system by method Lhak b on From the 3rd equatmn we 3
b = Substitute the value of z zin the 2nd equatlon we obtain: 1/2 e HL = I,
jf.that 18, V3, Substltute the values of z and yin the lst equatmn we obtam 2x +3
( 1) 8, that is, x—-z Thus the solutlon Wt |

2t4+y—- 2= B
—3r —y + 2z = —11

dt. 1 1 8 tasef7 1 flg]l o L2 1 f &
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: Example Solve by Gauss Elimination Method the followmg |
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Example: Solve by Gauss Elimination Method the following
linear systems:

21 + Ty — T3 + 234
411 + 5xy — 373 + 624
—2T1 + 5z — 2x3 + 614
411+ 1llxzo — 423 + B2y

Il
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3 1 58 T
4 5 .....3 6 Rl.+R3,"'2R1+R4,"2R1+R2
=2 5 .5 5 §
ik 4 11 —4 8 ,

- |4AB]=

N oW,

| ""2R2+R3,—3R2+R4 ' "‘"‘1 R3+R4

OO ON
o
I
H
N B NN
e
o=
oo ON
OO W
|
[y
n




The linear system associated to the new augmented matrix 1s :

2x +x,=x,+2x,=5
3, =%+ 2y, = —|
—x,+4x,=11

2x,=6

Solving by back substitution, we obtain

A=

X3:1, x2:_2,
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The Gauss-Jordan elimination method to solve a system of linear equations
AX =B is described in the following steps: '
1. Write the augmented matrix of the system [4B].
2. Use row operations to transform the augmented matrix in the form [A 'B']

o with A" is the 1dentity matrix. The solution X is the Values of the vector B, .
“»'thatlsX o L
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