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Introduction

* Matrix algebra is used to solve a system of
simultaneous linear equations.

*In fact, for many mathematical procedures such
as the solution to a set of nonlinear
equations, interpolation, integration, and
differential equations, the solutions reduce to
a set of simultaneous linear equations.

*Let us illustrate with an example.
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Example

* Set up the following system of equations in a
matrix format

25x+5y+z =106.8
64x +8y+z =177.2
144x + 12y +z = 279.2

* This set of equations can be rewritten in the

matrix foxm| azbx + 5y+ z 106.8] <
— 64x + 8y+ z _ 177.2 Z
—7 | 144x+ 12y + z 279.2

-
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Example

* The above equation can be written as a linear
combination as fqtlows:

25 5 106.8
64, |8, [1]_|1772 ~
144 Y |12 279.2

el

and further using matrix multlplication gives

S % 5 T/Z‘f = lob-8
1 106.8 3
B 1 177.2
144 12 1 279.2
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Matrix representation of
simultaneous equation

*A general set of m linear equations and n
unknowns,
_.->

—

—

X
Matrix form A d C

aj; Qg2 . - QprX (1
az1 A . N5 T | B C2
An1  Am2 . . A mn Xn Cm

* Denoting the matrices by [A], [X], and [C], the
system of equation is [A] [X]=[C], where
* [A] 1is called the coefficient matrix,
* [C] is called the right-hand side wvector, and
* [X] is called the solution vector

9/25/2024



Ao = C

Augmented form

* Sometimes [A] [X]=[C] system of equations is
written in the au d form, that is,

aij; A2 0 A 2 (g

Am1 Qm2 - Qmn : Cn

~—

* Example:
25 5 1][x] [106.8 25 5 1 | 1068
64 8 1|y _ 177.2 64 8 1 | 177.2
144 12 1|z 279.2 144 12 1 | 27972
W\J —
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How to solve for our unknowns?

* [A] [X]=[C] \(\

2Sx + 5 1 2 = lob

é“fk% g + =P S TR
4y X +—l§j+ Z = 13T \\_/;%

*We use matrix inverse; next video

1][x] [106.8
64 8 1[|y|_|177.2
1||z| ~ |279.2

Conclusion

* Matrix representation of linear system of

equations —
aj1xg +appxt...... +ai,x, =1 a1 G2 - aln
a a . . a x
az1X1 + a22x2+ ...... +a2nxn =0C | I 21 22 an 2
....................................... laml Am2
Ap1X1 + ApaXo+... +a X0 = Cnpy
Y
7
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THE END
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