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o For smaller systems it is easy to list the elimination steps
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o For smaller systems it is easy to list the elimination steps

o For larger systems, matrix multiplication can describe them concisely
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o Ax =b
o A - Coefficient Matrix
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o Az =0
o A - Coefficient Matrix
o x - unknowns

b - RHS vector

©
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o Both the matrices have the same shape
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o Both the matrices have the same shape

o Added one entry at a time
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Matrix Addition Il vl g
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o Both the matrices have the same shape
o Added one entry at a time

o Results in the same shape
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o Done one element at a time

o Results in the same shape
R
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o System is expressed as a matrix times vector

20 +V 4+ =5
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o System is expressed as a matrix times vector

o Row times a column: called ‘inner product’
e PO
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Matrix Vector Multiplication [ s
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o a;; - elements of matrix A
o x; - elements of column z_
o ith component of the product b; = = 0",3 IJ
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o Combine the columns of matrix as per the entries in the vector
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o Step-1 was to eliminate 4

2 b —2F
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Elimination step - Matrix notation Il g
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o Step-1 was to eliminate 4

o Since we only know MV product, let's work on the RHS
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Elimination step - Matrix notation Il g
Ry Q- M
b
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o Step-1 was to eliminate 4 i
o Since we only know MV product, let's work on the RHS

o It can be achieved by multiplying the RHS with an
elementary/elimination matrix £
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Elimination step - Matrix notation Il
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o An identity matrix leaves RHS (b) unchanged
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Elimination step - Matrix notation Il g
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o An identity matrix leaves RHS (b) unchanged

o Elimination matrix E;; = —[ subtracts [ times R; from R;
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Elimination step - Matrix notation Il
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o What happens to LHS?
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Elimination step - Matrix notation Il g

i o

W
Indlan Institute of Technology Hyderabad

M.V

e

3

o What happens to LHS?
o We have to multiply by the same £ — Matrix Multiplication
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o To multiply two matrices A, B:
o if square: should have the same size
o if rectangular: no. of columns in the left matrix should be same as the
no. of rows in the right one
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o To multiply two matrices A, B:

o if square: should have the same size
o if rectangular: no. of columns in the left matrix should be same as the
no. of rows in the right one

o If A ism/%nd B is)(x p, then AB will be of size m x p

—
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/@' Inner product: (AB);; = > a; - by
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Matrix Multiplication |||| el iy
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@ Inner product;

(AB)” = kzi:l Ak * bkj
B) is the I’Odl{lct ofA’and \

T

/ e

@ MV product: Each column o
individual columns of B
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Matrix Multiplication ||l| el iy
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@ Inner product: (AB);; = i ik - brj — 0'"" —
— k=1
@ MV product: Each column of (AB) is the product of A and
individual columns of B

@ Row-Matrix product: Each row of (AB) is the product of a row from
Of a Tow Trom
A and

N

- \
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o Not Commutative VA.B #ng'
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Matrix Multiplication

o Not Commutative

o Associative (A—fl)c =
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Matrix Multiplication

o Not Commutative

o Associative

o Distributive A’[}'Id

( A%E)C =
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Triangular Factors: A to U
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Triangular Factors: U to A |||| oo drc g
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Example-1

A:ll 2
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