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Matrix Operations



Matrix multiplication

Question : A is a matrix, write a matrix-vector multiplication as the first column
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Matrix multiplication

Question : A is a matrix, write a matrix-vector multiplication as the first column
Is upper triangular matrix times a upper triangular matrix still upper triangular



Diagonal Matrix

What is ?Dx



Inverse Matrix

• Inverse Matrix Ax = b ⇔ x = A−1b



Example



Inverse of  a Diagonal Matrix



Recall



Two Operations

• Linear combine two rows 

• Permutation



Permutation Matrices



Recall



Permutation Matrices



Permutation Matrices



Elimination Matrices



Elimination Matrices



Elimination Matrices



Elimination Matrices



Elimination Matrices



Solving Linear Systems



Elimination



Elimination – Summary of  the previous example



Elimination



The idea of  Inverse Matrices



The idea of  Inverse Matrices



The idea of  Inverse Matrices



Example

!
4 -

2 I o o

9 - 3 / O ' D) 122-2121 [} ①
'

} / -12 I 0

° °
' 123+121 0 I 5 I

] F) Rs -Ra
- Z -

3 7

" -21
' "

] : :
"

.li?.....:.1'
"""

[} I 1 - 2
I 0

° ° 4 3 - 1 1 12}÷4
[° ① ' -2

I 0

[
° -619

-4 ◦

1121+6123 [
°

:| ??,

-
"

12%112725/4 -

'

14
O I I -2 I ° R2 - R } 0 I

0 0 ① 314 -44 '
14

0 0 I 314 -
'
14 44



Example



Three Cases



Three Cases



Three Cases



Example



Note on Infinite Solutions



Note on Infinite Solutions



Block Matrix*



Block Matrices
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Elimination by Block


