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Properties of Inverses
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Matrix inversion algorithm
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Matrix inversion algorithm
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Matrix Factorisations

A factorisation of a matrix A is an equations that expresses A
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A factorisation of a matrix A is an equations that expresses A
as a product of 2 or more matrices.

G li i i b d fi d h f i i

   
 A

LG Gauss elimination can be used to find such factorisations.

Ax=b Ux=c 














 5112 1x

N
EA

R Ax b Ux=c
How to relate A to U? 






























9
2

272
064

3

2

x
xAx

32
   

 L
I

E.g.

 112  112

M
A

33


















272
064
112

A
















100
280

112
U

 272  100

Dr.  Julaluk Carmai

A
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i) Subtract 2 times the first equation from the second;
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i) Subtract 2 times the first equation from the second;
ii) Subtract –1 times the first equation from the third;
iii) Subtract –1 times the second equation from the third
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Triagular (LU) factorisation LUA 

The entries below the diagonal are exactly the multipliers  l=2, -1 and -1.
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If no row exchanges are required, the original matrix A can be written as 
a product A=LU. The matrix L is lower triangular, with 1’s on the diagonal 
and the multipliers lij (taken from elimination ) below the diagonal.
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and the multipliers lij (taken from elimination ) below the diagonal. 
U is the upper triangular matrix which appears after forward elimination 
and before back substitution; its diagonal entries are pivots.
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Remark You have to be careful with L Suppose elimination substracts
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Remark You have to be careful with L. Suppose elimination substracts 
row 1 from row 2, creating l21. Then suppose it exchanges rows 2 and 3. 
If that exchange is done in avance, the multiplier will change to l31
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1. Reduce A to an echelon form U by a sequence of row replacement   
operations, if possible.

2. Place entries in L such that the same sequence of row operations 
reduces L to I

Dr.  Julaluk Carmai

A
G

EB
RA

   
 A

LG
N

EA
R 

32
   

 L
I

M
A

33

Dr.  Julaluk Carmai

A
G

EB
RA

   
 A

LG
N

EA
R 

32
   

 L
I

M
A

33

Dr.  Julaluk Carmai


